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(54) Light sensitive composition, presensitlzed litliograpliic printing plate and Iniage forming 
mettiod employing ttie printing plate 

(57) A light sertsHive conr^position comprising (a) a 
vinyl type polymer having a unit represented by the fol- 
lowing Formula (1) and a carboxyt group, (b) a mono- 
mer, oligomer or polymer containingi at least one 
potymerizable double kxMid in its molecule, (c) a pho- 
topolymerizatton initiator and (d) a polymerization inhib- 
itor capable of trapping a radical. 
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Description ' 

RELD or THE INVENHON 

5 The present invention relates to a photopdymerizable light-sensitive composition, a presensitizecl Othographic 
printing plate having therein a light-sensitive layer composed of the fight-sensitive compositioa and further to an image 
fornvng method employing the presensrtized lithographic printing plate. 

BACKGROUND OF THE INVENTION 

10 

A photopdymerizable composition has been used commonly as an image forming layer of a negative working 
presensitized lithograii^c printing plate. When applying the photopdymerizable compositton to a presensitized litho- 
graphic printing plate, adhesiveness between an Image forming layer composed of a photopotymerizable composition 
and an aluminum support is inr^portant and printing durability related to the adhesiveness characteristics is also impor- 
ts tant. 

However, compared with a presensitized lithograpKc printing plate having a diazbnium salt light-sensitive layer 
uscd tbr ian Image fty of a negative working presensitized lithographic printing plate whiqh is cmmpniy pujk. , 

to practical use! a teiyer of a photopolymerizable composition is extremely poor in terms of adhesiveneis^ which Is a 
weak point 

20 As a technology for overcoming the weak point nr^entioned above, an aluminum support on which a phos^oric add 
anodizing fHm is fonned is dlsdosed in Japanese Patent Examined Publicatk)n Na 46-26521/1971 and an aluminum 
support treated 1^ polyvinyl phosphoric add is dlsdosed in Japanese Patent Exan^ed Publication Na 46- 
35685/1 971 . However, layer removal on a non-image area is insuff ident and it causes etain on a print though the adhe- 
siveness is improved Ibraforesakl both cases. As another techndogy for o^ addttron 

25 of diazonium salt to a layer of a photopdyrherizable composition and a sut^bing layer containing a diazontum salt are 
disdosed in Japanese Patent Examined PubTicalion ^to. 50-7481/1975. However, these methods are not only impossi- 
ble to be used for direct plate making wherein a laser beam or the like is used because diazonium salt can not be sub- 
jected to spectral sensitization, but also are undesirable from the environmental viewpdnt 

Though there is disdosed a photopolymqrizable conposttion enploying a benzophenone group<ontai;vng organic 

30 peroxide and organic dyes in Japanese Patent CP. I. Publication Na 60-76503/1 985. it has a problem that its adhesive- 
ness to a support is insuff ident» though Its sensitivity is high. 

Though there is disdosed a photopdymertzaUe composition containing both acrylic binder corrtaining 2 - 50 md% 
of a glyddyl acrytate unit and pdymerizable compomd in Japanese Patent O.RI. PiWication No. 61-148444/1986, it 
has a problem tf^t an image defect is caused because it is easily affected by oxygoi and thereby is deteriorated in 

35 terms of its effidency. and an un6)qposed portion stid<s to a grained support not to be dissolved in a devetoping sdutioa 
In Japanese Patent O.RI. Put^icatbn No. 2-84651/1990, there is disdosed an invention to offer a Tight-sensttive 
composition which has high sensitivity and is excellent in storage stability and temperature dependency by empkjying 
a photopdymerizable light-sensitive oomposHion having a pdymer binder that includes an acrylic stmcture urnt having 
an acryl group on an end of the skfe chaia However, there has been a problem of sensitivity drop caused by radical 

40 production in course Of time and of Stain occurrence on non-image portions. 

Further, Japanese Patent O.RI. PiA>ttcation Na 2-289857/1990 discloses a tedmdogy for improving the adhesive- 
ness to a base plate by introducing a unit having a reactive group in a copolymer having a cartxxxyt group. However, 
there has been a problem of sensitivity drop caused by radical produclk)n in course of t^ 
non-image patkxfYS. 

45 

SUMMARY OF THE INVENTION 

The first object of the Invention is to provkle a f^K)1opdymerizable light-sensitfve composition which, when applied 
to a presensitized lithographic printing r^te. is excellent in sensitivity and printing disability, and makes it possible to 
so certain a print with high quality and without stain on a non-image area which produces in course of time, and is free from 
sensitivity drop caused during a period of its storage and further is capable of being written thereon with a laser beam. 

The second object of the invention is to provide an image forming method enrqploying a presensitized lithogri^c 
printing plate having a layer of the afbresaki light-sensitive compositioa 

55 DETAILED DESCRIPTION OF THE INVENTION 

The first objed of the inventk>n can be attained by the (diowing items (1) through (16), and the second object of the 
invention can be attained the fdlowing items (1 7) through (19). 
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(1) A light sensitive composition corrprising (a) a vinyl type polymer having a unit represented by the following For- 
mula (1) and a carboxyt group* (b) a nrmomer, oligonrier or polynrter containing at least one polymerizable double 
bond in its molecule, (c) a photopolymerization initiator and (d) a polymerization Inhibitor capable of trapping a rad- 
ical. 



wherein and independently r^esent a hydrogen atom or a methyl group; P? represents a hydrogen atom, 
an alkyt group or an aryl group^ prpvkied that when Is a methyl group. is a hydrogen atom: and L represents 
a divalent fintege group. " 

(2) The compo^^ of (1) above, wherein the pdymenzatton inhibitor is a pherK)! type polymerization inhibitor hav- 
ing an acrytoyi group or a methacryjoyl group and the content thereof is 0.001 to 5 weight %» 

(3) A tight sensitive oornposition comprising (a) a vinyl type polymer having a unit represented by Fornmjia (1) above 
and a carfooxyl group, (b) a monomer, oligomer or polymer containing at least one polynterizable double bond in Us 
molecule ml (c) an organic peroxide, 

(4) A light sensitive composition conprising (a) a vinyl type poiynrter having a unit represented by Formula (1) above 
and a carboxyl gro^ (b) a monomer, oligomer or polymer containing at least one pofynr^erizabte double bond in its 
molecute, (c) an organic peroxide and (d) a phenol type polymerizatton inhibitor having an acryloyt group or a meth- 
acryloyl group. 

(9 A Dght sensitive oonnposition conrprising (a) a vinyl type polymer having a unit represented by Formula (1) above 
and a carboxyl group, (b) a monomer, oligomer or polymer containing at least one polymerizable double bond in its 
molecule and (c) an ontum salt. 

(6) The conposition of (5) above, wherein the onhim salt is selected from an iodonium salt or a sulfbnium salt, 

(7) The composition of (6) above, whera'n the content of the onlum salt selected from an iodonium salt or a sulfb- 
nium salt is 0,001 to 10 weight %, 

(8) The composition of (9, (6) or (7) above, fwtho' containing a polymerization inhibitor capable of trapping a rad- 
ical. 

(9) The conrposition of (1), (2), (3). (4). (Q. (6). (7) or (8) above, wherein the content in the polymer of the unit rep- 
resented bf Formula (1) is 0.001 to 5 weight %^ 

(10) The composition of (1), (2). (3). (4), (5). (6): (7), (B) or (9) above, wherein L in Formula (1) is -OCHg-CKOH)- 
CHg^CO-. 

(11) A presensitized lithograf^c printing plate conrfrn'stng an ahinruntum support tavir^ a si^face roughness Ra of 
0.4 to 0.8 and provided thereon, a light sensitive layer comprising (a) a vinyl ty^ 

by Forrnula (1) above and a cartxxxyl groups (b) a monomer, o^omer or polymer corrtaining at least one polymer- 
izable double bond in its ntolecule and (c) a r^wtopolymerization initiator. 

(12) A presensitized lithographic printing plate corrprising an alumiitium support having a surface roughness Rz of 
3.0 to 6.0 and provided thereon, a light sensitive layer comprising (a) a vinyl type polymer having a unit represented 
by Formula (1 ) above and a cartxsxyl groups (b) a monomer, oligomer or polymer contaniing at least one polynner- 
izaUe double bond in its nrK)lecule and (c) a photopolynieriza^on initiator. 

(13) A presensitized iithograp^c pnhting plate corrprising an alunwnum support having a surtee roughness Ra of 
0.4 to 0.8 and a surface roughness R^ of 3.0 to 6.0, and provided thereoa a light sensitive l^er comprising (a) a 
vinyl type polymer having a urut represented by Formula (1) above and a cartxxxyl group, (b) a monomer, oligomer 
or polymer contairting at least one polymerizable double bond in its molecule and (c) a photopolymerization initia- 
tor, 

(14) The printing plate of (11). (12) or (13) above, wherein the light sensitive layer ftjrther contains a fluorine-con- 
taining surfactant in an amount of 0 001 to 5 weight %. 

(15) The printing plate of daim (11). (12). (13) or (14) above, wheran the content In the polymer of the unit repre- 
sented k>y Formula (1) is 0.001 to 5 weight %, 

(16) The printing plate of (1 1). (12). (13). (14) or (15) above, wherein L in FonnUla (1) is -CH2-CH(0H)-CH^-O-. 

(17) An image forming method comprising the step ot 



Fomnula (1) 




CO-L-CasCH-R^ 
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developing a presensrtized lithographic printing piate with an aqueous alkaline solution containing an organic 
solvent in an amount of 0.001 to 20 weight % and having a pH of 9 or more, said printing p!ate comprising a 
support and provided thereon, a light sensitive (ayer comprising (a) a vinyl type polymer having a unit repre- 
sented by Formula (1 ) atxsve and a carboxyl group, (b) a monomer, oligomer or polymer containing at least one 
potymerizabie double bond in its molecule and (c) a photopolymerization initiator. 

(18) the method of (17) above, wherein the content in the polymer of tfie unit represented by Formula (1) is 0.001 
to 5 weight or 

(19) the printing plate of (17) or (18) above, wherein L in Formula (1) is -OCH2-CH(OH)-CH2-OCX>. 
The invention will t>e explained in det^l t>elow. 

The vinyl type polymer containing a unit represented by Formula (1) and a cartxayl grotp (hereinafter refen-ed to 
-as the vinyl type polymer of the invention) will be explained below. 

In Formula (1). the alkyt group represented by includes preferably an alky) group having 1 to 7 casbon atoms 
such as methyl or ethyl and the aryl group r^resented by R? includes preferably an aryl group having 6 to 1 0 cartx>n 
atoms such as phenhyt or naphthyl. The (Svalent linteige group represented L includes -CH2-CH(OH)CH2-0-. - 
OCH2-CH(OH)CH2<>CX>. rOCHaQHg^^^ (R* represents p^enytene). -OCH2CH20COCK2 

CH2COOCH2% and <)CH^CI^C0-iM-060CH^- (R^ represents ophenyiene). L represents preferably -CHz- 
CH(0H)CH2-O. 

The vinyt type potyrner of the invention preferably contains the unit represented by Formula (1) in an amount of pref- 
erably 0.001 to 1 0 weight %. more preferably 0.001 to 5 weight %. When the content of the above unit is less than 0.001 
weight %. stains during storage, sensitivity lowering or printing durability deterioration are likely to occur. \Nh&% the con- 
tent exceeds 5 weight %. especiatly 10 weight %. gelation c^lng polymerization occurs resulting in poor yield. 

The carboocyl group comem is preferably 3 to 300, more pri^eredafy 
value is less than 3. alkaline developer devetoping is difficult, and when the add value exceeds 200, insutaling is likely 
to be lowered. 

A rr^od of incorporating a carboxyl group in a polymer includes a method of using a nronomer containirig a car- 
boxyl groupi an a.pHinsaturated carboxytlc ackl such as acrylic acid, methacryttc add. maleic add, maleic anhydride, 
Haoonic add, itacortic anhydride or their derivative as a comonomer in polymerization. There is a method of reacting a 
copolynfter containing an anhydride nmnomtf such as maleic 6thanol,pro- 
panel or butanol to incorporate long^hain alkyi or a method of polymer reacting an active group such as hydroocy or 
amino in a polymer with a dicaitx>xylic add or an add anhydride to incorporate a carboxyl group. 

The polymeric compound containing a unit represented by Formula (1) and an a,p-unsaturated cartxixylk: add is 
synthesized by preparing a copolymer containing an ot^p-ur^turated cart>oxylic add by a conventkmal noethod and 
then reacting an ethylenically unsaturated compound containing a glycidyl group (such as an epoxy group) with the 
copolymer. The ethylenteally unsatureted compound containing a glycidyl group Includes glycidyl methacrylate and gly* 
ddyt acrylate as a representative, but is not limited thereto and ma^ be an ethylenically unsaturated compound contain- 
ing a gtyddyl group (such as an epoxy group). 

The monomer constituting tfy yjnj^j^ff^e^pojym^ jrtvention may oontiyn the fdkiwing mcMnomers: 



(1) A monomer having an aromatic hycfroxygroi^), for example, o-hydroxystyrerra, p-hydroxyslyrene, nrhhydroocysly- 
rene. o-hydroxyphenytacrytate. p-hydrcxyphenylacrytate. mhydroxyphenylacrylatei 

monomer having an aliphatic hydroxy group, for exairple. 2-hydroKyetfiylacrylate . 2-hydraxyethvlmethaar ' 
^"■ ^ytro . N-methyfolacrylamlde, N-nrtethytolmethacrylamide, 4-hydrtt^HMacaytate. 4- hydroo(ybutylnfw<hacryla te. 5* 
hydroxypentylacrylate^ S^hydroocypentylm^hacrytate, 6-h)SroKyheKylacrylate^ 64iydroxyheKylmethacrylatir N-(2- 
hydr o x yelh yl)acrylanmle, VK24iydroxyethyl)methacrylanfwde, hydroxyethylvinyl ettier, 

(3) A monomer having an aminosuKor^ group, for example, no-amincMSuHonylphenyl methacrylate, p-aminosuNPnyl- 
phenyl mettiacrytate, m-aminosuKonytphenyl acrytate. p-aminosuifonylphenyt acrylate, N-(j>amirio6ulfonylpher^ 
methacrylamtde. N-(p-aminosulfonylphenyl)acrylamide, 

(4) A monomer having a sutfonanrudo groups for exanple, N-6>-toluenesulfbnyl)acrylamide, N-(|>toluene8uH6> 
nyl]|methacrylamidep 

(mjm a,p-un8aturated carboxylic add. for exampl e, acrylfe ad d, meftacrylic ^ dd , maleic a dd, maleic anhydride, 
iCSiOonto add. itaconic anhydride, N-(p-toluenesuHor%l)aorylaiTtide. N-(p-toIuenesulforiyOmethacrylan^de. 
(Q A substituted or unsubstituted alkytacylate, for example, methylacrylate, ethylacrylate. prcpytacrytate, butylacr* 
ylate. antylacrylate, hexylacrylate. heptylacrylate. octytacrylate. nonytacrytate, decylacrytate, undecylacrylate, 
dodecylacrytate, benzylacrylate, cydohexytacrytate. 2*chhxoettiytacrylate, N.N-dinfrethytanwioetiiytacrytate, giyd* 
dylacrylate. ' **■ ■'■ 

(7) A substituted or unsubstituted alkytmethacylata for example, methylmethacrytata ethylmethacrylate, propyl- 
methacrylate. butyfrnethacrylate, arnylmethacrytate, hexytmetiiacrylate, heptytmethacrylat^ octylmetfiacrylate. 
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nonylmethacrylate. decylmethacrylate, undecylmethacrylate. dodecyimethacrylate, benzylmethacrylate, cydohex- 
ytmethacrylate. 2-chloroethylmethacrylate, N^N<ymetf^aniirK)ethytmethacrytate. glyddylmethacrytate, methacry* 

(8) An acrylamide or methacrytamide» for example, acrylamide, methacrylamlde, N-ethylacrylamide, NWiexylacry- 
lamide» W-cyclohexylacrylafnide. N-phenylacrylamide, N-nitrophenylacfylamide, N-ethyt-N-phenylacrylamkJe, 
hydroxypheny!acrylamide, N-4-hydroxyphenytmethacrylamide, 

(9) A monomer having a ftuorinated alKyl groups for example, trifluoroethylacrytate. trifluoroethytmrthacrylate. 
tetiafluoropropytacrytate. tetfafluoropfopylmethacrylate, hexafluoropropylmethacrylate. octafluoropentylaaylate, 
octafluoropentytmethacrylata heptadecafluorodecytacrylate. heptadecafluorodecylmethaaylate. N-lxityl-N-(2- 
acryloxyethyQheptadecafluQrooctylsultbnamide; 

(10) A vinyl ether, for exarrple, ethylvinyl ether. 2-chloroethytvinyl ^er. propytvinyl ether, butyfvinyt ether, octylvinyl 
ether, phenylvinyl ether. 

(11) A vinyl ester, for exampla vinyl acetate, vinyl chroloacetate. vinyl butate^ vinyl benzoate. 

(12) A styrene, for example, styrene. methytstyrene. chloromethystyrene* 

(13) A vinyl ketona for example, metfiylvinyl ketone; ethylvinyl ketone; propylvinyl k^e. phenylvinyt ketone. 

(14) An oteftfi. tor exanrple. ethylene, propylene, isobutylene. butadiene; isoprene. 
(1^ N-viny^syrrolidone. N-vinylcaitMzoie, N-vlnytpyridlne. . . . 

(16) A monomer having a cyano group; tor exanrple. mcrytonitriie. metacrytonitrile. 2-pentenenitrila. 2*mettiyl-3- 
butene nitrile. 2-cyanoethylacrylate. o-cyanostyrehe, m-cyanostyrene, p-cyanostyrene, 

(17) A monomer having an anvno group, for example, N.N^fiethylaminoethytmethacrylate, N.N-dimethytaminoethy- 
lacrylate. N.N-dimethylaminoethylmethacrytate. polybutadiene urethaneacrylate. N^hMimethylanruncprcwtacryla' 
nrv'de. N,NKlimethytacrytamide. acryloytmorphollne, N-isopropylacrytamide, N,M<iiethylacrylamkla 

The molecular weight of the vinyl type polymer of the invention is preferably 5.000 to 100.000. and more preferably 
30.000 to 80.000. When the molecular weight is less than 5,000. coating f Dm forming capability or heat resistance dete* 
rior^es. and on the oontrary, when the molecular weight exceeds 100,000. gelation occurs during storage, resulting in 
storage stability deterioration. 

The examples of the vinyl ^ polymeric compound of the invention will be shown befow. 
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In items (1) through (16) atx>ve, a monomer, oitgom^ or prepolymer which contains at least one polymerizable 
doul^le bond In its molecule may t>6 any of a rnonotrm, ofigomer or prepolymer containing at least one radical polymer- 
izable ethylenically unsaturated double bond In its molecule, and its conventional compound can be used without ariy 
limitation& The examples include a monofundional acrylate such as 2-elhylhe9(ylacrylate. 2-hydroKypropylacrylate» 
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glycerolacrylate, tsbahydrofurfurylacrylate, phenoxyelhylacrylate, nonylphenoxyethylacrylate. tetrahydrofurfury- 
loocyethylacrylate, an ester ol l.a-dioxane-e-'Caprotactone addud with acrylic add or 1,3-diQxolane acrylate. a methacr* 
ytata, itaconate. crotonate and maleata alternative of the above acrylate, a tHfunctional acrylate such as 
ethyfeneglycoldiacrylate, triethyleneglycoldiacrytate, pentaerythritoldlacrylate, hydroquinonediacrylate^ resorcindiacr- 

5 ylate. hexanediddiacrylate, neopentylglycoldiacrylate, tripropyleneglycddlacrylate. hydroxypivalic acid neopentylgly- 
coldiacrylate, neopentyiglycoladipatediacrylate, diacrylale of hydroxypvalic acki neopentylg^col-e-caprolactone. 2-(2- 
hydrQxy-1J<liinethyIethyl)-54iydroxymethyl;^ trIcycIodecaneKjimethyfolacrylate, tricy- 

dodecanedln^hylol-acrylate-^-caprolactone adduct or 1 .&-hexanediol digtyddylether cfiaaylate. a dimethacryiate, 
taconate. dicrotonate and dimaleate alternative .of the above diacrylate. a polyfunctional acrylate such as 

fo tnmethyiolpropanetriacrylate, ditrimethylotpropanetetraacrylate, trimethyiol0thanetriacrylate» pentaerythritoltriaaylate, 
penta^ythritoKetraacrylate, dipenlaerythritoltetraacrytate, cfipentaarythritolpentaacrylate, dipentaerythrltolhexaaacr- 
ylate. dipentaerythritolhexaaacrylate-eoprolactone adduct» pyrrogallol triacrylate. propionic actd-dipentaerythrrtol-tria- 
crylate, propionic add-dipentaerythritottetraacrylate or hydroxypivalylatdehyde modified dimethylolpropanetriacrytate. a 
poly-methacrylate, diitaconate, dicrotonate and dimaleate alternative of the above poly-acrylate. a phosphagen mono- 

15 mer, triethylene gilyool. isocyanuric add EO modified diacrylate* isocyanurtc add £0 modified triacrylate* dinf^ethytdtri- 
cydodecanedacrylate. trimethylolpropane acrylate benzoate. an alkyleneglycol acrylic add and urethane modified 
acrylate. Among these compounds^ acrylates and methacrylates are espedalty preferabia These compoiHids may be 
used singly or in combination. 

As another compound capable of additbn polymerized or cross-linked, a photopolymeriz^e polymer obtained by 

20 incorporating acrylic acid or methacrylic in an dygomer, socalled prepdymer, can be suitably employed. This prepdy- 
mer can be used sirnjly. in combination or in admixture with the above described monomers. The examples indude pol* 
yester (meth)acrylate obtained by incorporating (meth)acrytic acid in a polyester of a polybasic add such as adipic add. 
trimellitrc add, maleic add. phthalic acid, terephthalic add. mkxn^ add, sucdnic add. tfulMc add, ttaconic add. 
pyromellitic acid, fumalic add, pimeiic add, sebatic add. dodecanic add or tetrahydrophthalic add with polyd such as 

2S ethylene glycol, ethylene glycol, dethylene glycol, propylene oxide, 1 .4-butane did, triethylene glycd, tetraethytene gly- 
cd. pdyethytene glycd, grycerin, trimeth^ prq^ane. penlaerythritd, sort)itd, 1,6-hexanediol or 1,2,6-hexan6trid, an 
epoxyacrylate sudh as t»sphend A\eptchlorhydrin*(m0th)acrylic add or phend novdak* epicHorhy- 
drin • (meth)acrylic add obtained by incorporating (meth)acrylic add in an epoxy resin, an urethaneacrytate such bs 
ethylene glycol-adlpic add*tolylen6ditsocyanate'2-hydrQxyethylacrylate. pdyethytene glycd ^tolytene- 

30 dusocyanate-S-hydroxyelhylacrylate, hydroKyethytphthalytmethai^ate»xytenedn^^ 1,2i9dybutadiermgly* 
cd*tdytenediisocyanate*2-hydroxyethyiacrylate or trimethylolpropane* propylene glycd*tolylenediisocyanate«2- 
hydroxyethytacrylate, obtained by incorporating (meth)acrylic add in an urethane resin, a sSicone acrylate such as 
pdyslloxane acrylate, pdysiloxane * diisocyanate * S-t^droxyethylacrylate, and an alkyd modified acrylate obtained by 
incorporating a methacro]^ group In en dl nvxiified alkyd resin and a spiran resin acrylate. 

35 The pdymerizable or hardenable conpound Is used in an amount of 5 weight % (preferady 10 weight %) to 80 
weight % (preferably 70 weight %} based on the tot^ light sensitive composition weight 

In items (1), (2), (1 1). (12). (13) or (I7)i the photopdymerizalion initiators indude an s-triazine copound having a 
trihalomethyl group (for example. 2.4.6-tris(trtchlorometiiyl)-s-triazine. 2-(4HTiethQxyphenyi)-4.6*4>is(trichloromelhyi)-s- 
triazine, or a compound disclosed in Japanese Patent OP.l Pudication No. 2-306247/1990), an iron-allene conriplex 

40 (for example, (ii^4sopropytoen2ene) (ii^-cyctopentadienyl) iron hexafluorophosphate, an onium salt (for example, 
diphenyliodonium hexafkiorophosphate. dphenylioctonium hexafluoroantinnonate. dtphenyliodonium triftuorometh- 
anesdfonate. dil)utylphor)acylsulfoniunrTtetraltuoroborate. daxjtyl(44iydroKyphenyOsdfoniumtetrafluoroborate. triphe- 
nylsuHbniumtrifluoroacetate, triphenylsuKbniunvtetraflUoroborate, triphenylsulfbniumhexafluorophosphale, ti1s(4- 
thkxnethoocypheriyOhexafluorophosphate. triphenytsulfoniumhexafluoroamimonate. triphenytsderaumhexafluoroan- 

46 timonate, tilphenyftdluronninrtheKafluoroanti'nTOnate^ compounds disdosed in US Pstent Na 4.258.128, J. Pdym. Sd. 
Chem. Ed.. 17,977 (1979). 18.2677 (1980) and 18*2697 (1980). Advance in Pdym. Sci.. 62. 1. (1984)). an arykfiazo- 
nium salt, diazoketones. o-nitrobenzylestefs. sufonates. silano^aluminium complexes, hak)genated alkoxy containing 
aromatic conrpounds cfisdosed rn Japanese Patent O.PI. Pudication No. 4-367865/1992 and l^logenated alkyi con- 
taining aromatic conpounds disdosed in Japanese Patent O.P.I. Pudication Na 4-367864/1 992. 

so The organk? peroxides contained in the light sendtive oomposrtkxi in items (3) and (4) above are compounds hav- 

• ing an oxygen-oxygen bond in the molecule. The examples indude ketone peroxkJes such as methyleth^ketone per- 
oxide, mettiylisotiutyt ketone peroxide, cydohexanone peroxide and 3.3,5-trimethy)cyclohexanone p^<»ide, diacyl 
peroxides such as acetytperoxide. propionylperoxide. isobutylylperoxide, octanoylperoxkle. 3,5,5-trimethythexanoytper- 
oxkle, decanc^^perodde, lauroytpercxide. benzoytperoxide. pHdikxrobenzoylperaxide. 2,4-dichlorobenzoylperQxkf e and 

56 acetylcydohexanesulfony^eroxide, hydroperoxides such as tert-butylhydroperoxide. cumertehydroperoxide. diisopro* 
pyibenzene hydroperoxide, p-metahne hydroperoxide, 2.5<iifnethyih6xane-2.5-dhydroperQxkfe, and 1.2,3.3- 
tetram^lbutyl hydroperoxtia dalkyi p&opddes such as di-tert-butylperoxkje, tert-butytcun^tperoxide. 1,3-ds(ten- 
butylperoxyisopropyl) benzene^ 1.4-bis(tert-buty)perQMyisopn3pyl) benzene. 2.5-dimethyt-2.5-di(tert-butytperQxy)hex- 
ane and 2.S-dmeif^2.5-di(tert-buty^0Ky)h6xane-3. peroxyketals such as 1.1-bis-tert-bulylperaxy-3.3,5-triine^iylcy- 
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ctohexane, i>buty<-4.4-bis(tert-butylperoxy)vaIeate, and 2,2-bs(tert-butyfper6xy)butan&. alkylperesters such as tert- 
butytpercK^cetate. tert-butyijperoxytsobutylate, tert-butytperoxyoctate, tert-butylperoxypivalate, tert4xitylperaxyneo- 
decanata tert-buiylperQxy-3,5,54rimethylh6)(anoate. tert-butytperoxybenzoate. di-tert43iJtylperQxyphthalate. di-tert- 
butylperoxyisophthatate* tert-butylperoxytaurate. and 2.5<iimeti^-2»&<libenzoylperoDcyhexane^ peroxycarbonates such 
as di-dhethylhexylperoxydicarbonate» di-isopropylperoxydicarbonate. di-sec-butylperoxycarbonata di-n-propytperoxy- 
dtcarbonate,di-3HrnethQxybiJtylperQxydicaibonate» dhethoxyethytperoxydicarbonate, bis-{4-t6rt-butylcydohexyf)pefOxy- 
dicarbonatd. and tert-butytperoxydiisopropylcarbonate. and water soluble peroxides such as suodnic acid peroxide. 

The oniunr) salt contained in the light senative compositicn in hems (5) through (8) above is preferably a sulfbnium 
or iodonium salt The sutfbnium or iodonium salt content of the composition is prefembly 0.001 to 10 weight %. 

The sulfbnium salt includes a compound represented by the following Fbnnda. 




In the above R>rmula» , and may be the same or differerrt, but at least one of R\ R^ and R^ is an aromatic 
group. The aromatic group is selected from an aromatic group having 4 10 2^ 

or unsubstituted phenyl, naphthyl.thieriylorfuranyO* The aromafic group may have an alkoxy groups an alMthio group, 
an arylthio group, halogen or an alky) group having 1 to 20 caitMn atoms* The term "alkyt gfoup** referred to in the onium 
salt indude a substituted alkyt groi^ such as an alkyt group having halogen, hydroxy, allcKy or aryl. Pi^ . R^ and R^ inde* 
pendently represent preferat>ly an aromatic group. Z represents oxygen, sulfur. 




in which R represents an aryl grot4> (having 6-20 carbon atoms, for example, pheiiyl), an acyl group (having 2 to 20 car- 
bon atomSk lor examplei ace^ or benzoyl), a cart>on*€arixin bond or 



B* C R« 

I 



in winch 1^ and R^ independently represent a hydrogen atonx an a^ 
. group having 2 to 4 cart)on atoms, n represents 0 or 1,and X represents an anioa 

The aitoi is not Med in view of sensitization, but for ni^ 
that the aromatic sulfonium conrpound is present in a conplex form of a tetraftuoroborate. hexaf tuorophosphate, hex- 
afluoroarsenate, hexafluoroantimonate or hydroxypentafluoroantimonate (for example, for a photopolymerization initia- 
tor for cationic polymerization in an epoxy resin or a mixture of an epoxy resin and a polyol). 

The organic sulfonium sat is well Known in the arts. The triaryl sulfonium compound can be synthesized according 
to a mettKxJ disclosed in CM. Wiegand. Synthesis and Reactions of Triarylsulfonium Halides, J. Org. Chem., 33, 2671 - 
2675 (1968). The triaryl sulfonium conpound having alkyi can be synthesized according to a method disclosed in K. 
ohkubo eit al.. J. Org. Chem., 36. 3149^3155 (1971). A preferable method of synthesizing a triarylsulfonium compound 
is disctosed in US Patent No. 2.807,648. and a sulfonium conplex can be synthesized from the trtaryteuHdnium com* 
pound. The sulfoitium salt can be synthesized from a simple corresponding salt such as bisuKates or halkies. metal or 
anvnonium salts or metathesis of an acid having a necessary complex anion. 

The sulfonium complex has at least one. preferably three aromatic groups. The typical examples of the aromatic 
group includes an aroniatic group havmg 4 to 20 carbon atoms, for exarnple» phenyl, thtenyl or furanyl. The aromatic 
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groisp may be condensed with a benzene ring, for exanple, naphtyl, benzothienyt, dibenzothienyf, benzofuranyl or 
dibenzofuranyl. The aromatic group opittonaliy has the following groupi Such a group includes halogen, nitra aryl. ester 
(for exampla alkoxycarbonyt such as methoxycarbonyl or 6thoxycarix)nyt. acyloxy such as phenoxycarbony), ac^oxy 
or propionyloxy), aryl (for exarrple. phenyl), alky! (for example, methyl, ethyl or t-butyi). arytoocy (for example. phenoxy)» 
alkylsuHbnyl (for example, mettiytsuHbnyl or etfiytsuHonyO. arytsulfonyl (for example, phenylsuKonyl). I^rocarbylthio 
(for example, p-phenytthio or methylthio), perfluoroalkyi (for example, trifluorofnethyf or perfluoroethyl) and perftuoro- 
alkytsuHonyl (for example, tnfluoromethylsulfbnyt or perf luorobufylsuHonyl). ' 
The suitable aromatic suKbnium complex photopolymerlzalion Initiator includes the fbRcwIng: 



triphenylsulfonium tetraf luoroborate, 
methyldiphenylsulfornum tetraftuoroborate, 
dimethytphenylsulfonium hsxaftuorophosphate. 
triphenytsuKonium hexafluorophosphate, 
triphenylsuKonium hexaf luoroanttmonate, 
diphenylnaphthylsutfonium hexaftuoroarsenate. 
tritolylsulfonium hexafluorophosphate. 
anisyldphenytsulfoniunri hexafluoroantinnN^ 
4-butQ)7phenytdiphenylsulfbnium tetrafiuoroborate. 
4-chtorophenyldiphenyfsuIforvum hexafluorophosphate. 
tri(4'phenQxyphenyOsulfonlum hexailuorophosphate. 
di(4^ethoxyphenyl)methylsulfonlum hexafluoroarsenate. 
4«ecetonylphenyldipher^8ulfbn)um tetrafluoroborate. 
4*lhiomethoxydiphenyl8uHionium hexafluoiophosphatei 
di(methQxysuHbnylmethyt)methylsulfonlum hexafluoroaritimonate, 
di(nrtrophenyl)phenylsulfbntum hexafluoroantimonate. 
di(cart)omethOKyphenyl)n)ethyt8ulfonium hexafluorophosphate, 

4- acetoamidophenyld^herTytsuKbntum tetrafluoroborate. 
dimethylnaphthylsuKbntum hexafluorophosphate. 
trifluoromethyldiphenyteuKonium tetrafluoroborate. 
p-(phenytthtophenyl)d!phenytsulfontuni hexafluoroantimonate. 
1 0~methylph^iQxanthirtium hexafluorophosfriiaie, 

5- mettrylthiantholenium hexafluorophosphate, 

1 0-phenyl*9.9-dimethiyl1hioxanthenium hexafluorophosphate. 

The iodonium salt includes an aromatic iodonium saft represented by the following Formula: 




In the above Formula. Ar^ and Ar^ independently represent an aromatic group having 4 to 20 carbon atonns, and 
preferably pheriyl, naphthyl» thienyl. furanyl or i^razolyl. W represents -0-. *S*. 



=0 



c=o 



in which represents an aryl group having 6-20 cart)on atoms» an acyl group having 2 to20 cart)on atoms (for axam> 
pie. substituetd or unsubstituted phenyl, acetyl or benzoyl, denoted above in the two kmds of suHbnium photopotymer- 
ization initiators), a cart)on-cart)on bond or 
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in which and independently represent a hydrogen atom, an alkyt group having 1 to 4 caitx)n atoms or an atkenyl 
group having 2 to 4 carbon atoms* b represents 0 orl , and Q' represents an anion (the same as denoted above in K), 
and preferably a hotogen^ontainlng complex ton such as tetradluoroborate. hexafluorophosphata hexafluoroarsenate 
or hexaf iuoroantimonate. 

The useful lodonium salt includes the following: 



diphenytiodonium bdide 
diphenyliodonium hexafluoroantimonate, 
4-chlorophenytiodonium tetrafluoroborate. 
di(4-chlorophenyOiodonium hexaffuoroantimonate. 
d^henytiodonium hexafluorophosphata. 
d9>henyliodonium trif luoroacetate, 
4-tnffuoromethylphenylsuKonium tetrafluoroborate, 
d9>henyliodonium hexafluoroarsenate. 
ditolyTtodonfum hexafluorophosphata. 
di(4Hnethaxyphenyl)iodonium hexaf Iuoroantimonate, 
di(4-methaxyphenyl)iodonium cNoride, 
(4-methylphar)yl)phenyl]odonium tetrafluoroborate, 
di(2.4-dimethylphenyOiodonlum hexafluoroantimonate. 
di(4-t-butytphenyOiodonium hexafluoroantimonate. 
2,2'-diphenyliodonium haxafkiorophosphate. 



The polymerization inhibitor of the light sensitive composition In items (1), (2), (4), (8) and (9) is a polymerization 
inhibitor having a group capsbUe of trapping a radical. The group cap^e of tra|3ping a racfical includes an acryloyi 
groups a methacryloyi groupi a vinyl group and an allyl group. The polymerization inhibitor in the invention is preferably 
a hindered phenol having an aaoyi, methacroyl. vinyl or allyl group. The eocampte of such an inhitxtor includes 2-tert- 
butyl-e*(34ert4xjtyt-2-hydroxy-5-methy toenzyO-4-methylphenylacrylate and 2-11 -{2-hydroxy-3,Ml-tert-pentylphe- 
nyl)methyl]-4.6^i-terti>entylphenyl acrylata Another polymerization inhibtor disclosed in Japanese Patent O.R I. Pub- 
lication Nos. 2-273643/1990 and 1-168643/1889. 

The polymerization inha>itor content is not more than 1 0 weght %. and preferably 0.01 to 5 weight % based on the 
total weight of the vnnyl type polymer above and a polymerizable ethyterncally unsaturated oonnpound. 

As another binder which ntay be used in combination In the light sensitive composition in items (1) Dvough <10) 
above^ a conventional polymer for binding can be employed. The polymer for binding used in oorhbination inducto 
polyamide. polyester, polycarbonate, polystyrene, polyur^hane. polyvinyl chloride or thtir copolymer, a polyvinyl 
acetal. polyvinylbutyral. pe^yvinyHormal. shellac, epcocy phenol, acryl or alkyd resin. 

Among tiiese pdymeiSk the preferable is a copolymer oiotained by copdymeriang a mixlure of the following mon- 
omers (1) through (1*^. 

Another monomer, which is capable of being oopolymerized virith the following mormarB, may be added to the 
mixture of the monomers above described. 

(1) A monomer having an aromatic hydroxy group, for example, o-hydroxystyrene. p-hydroxystyrene^ m-hydroxysty* 
rene. o-hydroxypheriylacrylate. p-hydroxyphertylacrylate. m-hydroxyphenylacrylate. 

(2) A monomer having an aliphatic hydroxy group, for exaxnf^e, 2-hydroKyethylacryfate. 2-hydrGKyethylmethacr- 
ylate. N-metiiylolacrytanrtide. N-methylolm^hacryiamide. 4-hydroxybutylacrylate. 4-hydrQxybutylmethacrylate, 5- 
hydroxypentylacrylate. 5-hydrcDcypentylmethacrylate. 6-hydroxyhexytacrylate. 6-hydroxyh6xylmethacrylate^ M-(2- 
hydroxyethyOacrytamide, NK2-hydroxyethyl)methacrylamide. hydroxyethylvinyl ether, 

(3) A monomer Nying an aminosulfonyl groi^i for exanple. nvaminosulfonylpheriyl methacrylate, p-aminosuHonyl- 
phenyl methacrylate. nrvanvnosulfony4;>henyl acrylate. p-aminosulfbnytphenyl acrytate, N-(|MUvtinosulforiylphenyl) 
methacrylamtde. N-{p-aminosulfonylphenyl)acrylamide, . 

(4) A monomer having a suHbnamido groupi fbr example. N-(p-toluenesulfbivl)acrylamide. N-(p-toluenesulf6- 
nyQmethacrylamide. 

An a,p-unsaturated cartx^ic acid, for example, acrylic acid, metfiacrylic acid, maleic acid, maleic anhydride. 
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haoonic add. itaconic anhydride. N-(p-toluen8SuHonyl)acrylamide. ^^(p-to)uene8ulfo^yl)rn6thaGrytamide, 

(6) A substituted or unsitetituted alkylacytate, for exanpie. methytacrytate. ethylacrytate. prcpytacrylate. butytacr- 
ylate, amylacryiate, hexylacrytate. heptytacrylate, octytacrytate, nonylacryiate. decylacrylate« undecytaaylate. 
dodecylacrylate. benzytacrytate. cydohexylaayatei 2-chloro6thylacrylate. N.N<fimethylaminoethytacrytate. glyci- 
dytacrylate, 

(7) A substituted or unsubstituted alkyjmethacylate. for example, methylmethacrytete. ethybnethacrylate, propyl- 
methacrytate. butytmethacrylate. amytmethacrylate. hexytmethacrylate. .heptylmethacrylate. bctytmethacrylate. 
nonytmethacrytate. decytmethacrytate, undecytmethacryfate, dodecytmethaaytate* benzylmeiteaylate, cydohex- 
ylmethacrylate. 2-chloroetfvlmethacrylate. N,ri<iimethylaminoethylme1hacryl^ glyddylmethacrylate. methacry- 
lamide, 

(8) An acrylamide or methacrytamida for example, acrylamide, mettmcrylamide. N-ethylacrylamide, N-hexylacry- 
lamide, N-cydohexytacrylamlde. N-phenyiacrytamlde. N-nltrophenylacrylamide, N-ethyl-N-phenylacrylamide. N-4- 
hydroxyphenylacryiamide. N-4-hydroxyphenytmethacrytamide, 

(9) A monomer having a fluorinated all^ group, for ecample. trrfluoroethylacrylate. trifluoroethylmrthaGrytate, 
tetrafluoropropylacrylate. tetrafluoroprppylmefhacrylate, haxafluoropropylmethacrytate. octafluoropentylaaylate. 
octaffuoropentylmethacrytate. heptadecafluorodecylacrylate. heptadecafluorodecytmethacrylate. N-butyl-fK2* 
acrytoxyethy1)heptadecalluoroocty)sulfonamide. 

(10) A vinyl ether, for example, ethylvinyl ether. 2-ditoroemyMnyl etfier. propyMnyl ether, butylvinyl ether. octyMnyt 
ether, phenylvinyl ether. 

(1 1) A vinyl ester, for example, vinyl acetate, vinyl dirdoacetate. vinyl butate. vinyl benzoate. 

(12) A styrene, for example; styrene. methytstyrene. dtloromelhystyrene. 

(13) A vinyl ketone, for example, methylvinyl ketone, ethylviriyl ketone. propyMnyl ketone. phenyMnyl ketone. 

(14) An d^in. for example, ethylene, propylene, isobutylene, butacfiene, isoprerte. 

(15) N-vinytpyrrdtdor>e. N-vinylcaji)a:R)le. N-vinytpyridine. 

(16) A monomer having a cyano group; for example, tacryfonitrile. metacrylonttriie. 2-pentenenitrile. 2-methyl-3- 
butene nitrile. 2K:yano^hylacrylate. o-^ryanostyrene. nf>-cyanostyrene, p-cyanostyrene, 

(17) A monomer having an amino group, for exanple. N.N-diethytaminoetti^lmethacrytate. N,N<timethylaminoethy^ 
lacrylate. N.N"dimethylaminoethylmethacrylate. pdybutacfiene urethaneacrylate. N,N-dimethytanfiinopropylacryla- 
mkto. N.N-dimethytaaylamide. aayloylmorpholina N-isopropylacrylamide. N.hkliethylacrylamkte; 

The weight average moleailar weight of the above copolymer is preferably 1 0.000 to 200.000 measured by gel per- 
meation ch ro ma tography (QPC), but is not liinter thereta 

Another polynier such as a polyvinylbutyral. potyurethane. pdyamide. pdy^er. epoxy or novdak resin or a natural 
resin rr^ be optionatiy added to the above polymer. 

Besides the above pdymer are used a conventional polymer disclosed tn Kiyoshi Akamatsu. *Sin Kankosd iusi no 
jissatgljutsu'* published by CMC Corp.. or *10188 no Kagakushohin" pubfished by Kagakukogyo Nippo Sha, 657- 
767(1988). 

The polymer content of the light senslth^ composffon Is pr^erady 20 to 80 
70 weight %. 

The light sensitive composition in items (1) through (1 0) above nrtay contain a dye. 

The dye is used for obtain a visible image after exposure (exposure visible image) or after devetopment. 

Tliec^e is preferably a dye varying its color on reaction wth a free radical or ^ The tenn "varying its cotor 
iTKludes changing colorless to odor, color to cotortess or changing its odor. The prd 
by Ibnning a salt with an add. 

The exainples of the dyes changing its cotor to ododess or changing Hs cotor 
as Victoria Pure Blue BOH (produced by Hodogaya KagaKu Ca Ltd.), Oil Blue #603 (produced by Orient Ka^Ooi Ca 
Ltd.), Patent Pure Blue (produced by Sumitomomikuni Kagaku Ca Lttt.), Crystal Videt, Briinant green. Ethyl Videt 
Metfiyl Videt. Methyl Green. Erythrosine B. Bask: Fuchsin. Malachite Green. Oil red, nvCresd Purple. Rhodamine B. 
Auramine. 4-p<tiethy}am>noph^iminonaphthoquinone or cyano-p-cfietfYylaminophenylacetoanilide or a diphenyl- 
methane. oxazine; xanthene, iminonaphthoquinone. azometNne or anthraquinone dye. 

. : The examples of the dyes changing from odorless to co!or include a leuco dye or a primary or secondary amine 
such as triphenylamine. d^henylamine. o-chtoroanBine. 1.2.3-triphenylguankfine naphthylamine, cfiaminodiphenyl- 
methane, ptp'-bis-dimsthytanvnod'qphenylamine, 1.2^anOinoethylene. p,p',p***tris<limethylaminotriphenytmethane. 
p.p'-^-dimtetttytaminodiphenytmethytimine. p;p*|)**>triarn>noK>-niethyttriphenylinethane or p^p'-tsts-ifim^hylanrsnodiphe- 
nyl-4-ar«1inonaphthylm6thana 

The dye added to a light sensitive composition may be a dye for only cdoring the light sensitive composition. Such 
a dye indudes an or^mic pigment such as phthalocyanine pigment, copper phthalocyanine lake blue pigment diox* 
azine pigment zideneptgrnent basic dye and the preferaUepignrierl is phthak)cyanineplg^ 
In Older to d9)ersing such pgment in the co m positton. the pigment is preferably added in admixture with a dispersing 
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agent such as e-caprolactone, a cationic surfactant, an anionic suHactant, a nontomc surfactants a polyurethane resin, 
a vinyl resin or an unsaturated polyester (disclosed in "Saishin. Pigment Dispersion Technique'' issued by Gijutsu Joho 
KyokaiCo..Ud.). 

Among these dyes or pgment, a triphenylmelhane, diphenylmethane or phthalocyanine type dye is preferable. 
5 The above dye content of the light sensitive composition is ordinarily 0.5 to 10 weight %, preferably about 1 to 7.5 
weight % based on the total solid components. 

The light sensitive composition in the above items 1 through 10 may contain any of the foltowing additives (1) 
through (7): 

to (1) Coupling agent 

A silane coupling agent, a titanium coupling agent, an aluminium coupling agent or a coupling agent disclosed in 
Japanese Patent O.RI. Publication Nos. 2*4258/1990 and 4-161957/1992. The coupling agent content of the light sen- 
sitive composition is 1 to 20 weight %. The coipting agent may be contained in a layer or a support. 

15 

(2) Ihermal polymerization inhibitor 

The thermal polymerization inhibitor is prderabty a quinone or phenol t/pe compound, for example, hycfa-oquinone. 
pyrogallol, p-methoxyphenol. catechol, p-naphtol or 2,6-di-t-butyl-p-cresol. The inhib'tor content is not more than 10 
20 parts by weight, and preferably 0.01 to 5 parts by weight based on the 100 parts by weight of a polymerizable ethylen- 
ically unsaturated compound and a binder. 

(3) 0)^gen quencher 

23 The ygen quencher is preferably an N.NKiialkylani}inederivative,for exanrple,aconrfX)unddi 11, 
line 58 to column 12, line 35 of US Patent Na 4.772,541. 

(4) Plasticizer 

30 Ihe plasticizer includes phthalates, trimellitates, adipates. or another saturated or unsaturated carboixylata cit- 
- rates, epoxy soyt>ean oil. epoxy finseed oil, epoxystearic epoxides, phosphates, phosphites, and glycol esters. 

(5) AntlKficidant 

35 The anti<ixidant Includes a chronrone compound, phenol derivatives, hydroquinone derivatives, Nndered amine 
derivatives, spiroindanes, suHur-coitt^ning oompoundSk phosphor-containing compounds, oorrpounds disclosed In 
Japanese Patent OP. I. Publication Nos. 59-182785n984. 80-130735/1985, 61-159644/1986 and 1-127389/1989. and 
compounds disclosed in Kagakukogyo Nipposha. *1 1290 Chentical Compounds*, pages 862 to 868 and compounds 
wen kriown as those inrprciving durat^Oty of photographic or olto 

40 

Rllers 

The fillers include inorganic or organic fine partides. The inorganic fine partides include silica gel, calcium cartxxn- 
ate, zinc codde, barium sulfate, talc, day, kaorino, Japanese add day, activated day and alumina. The organic fine par- 
45 tides include fhiorine-oomaining resin partidea guanamine resin partides. acryl resin partides, and silicone resin 
partides. 

(7) /\nti-static agent 

so The anti-static agent indude a cationic surfactant an anionic surfactant, a norsonic surfactant a polymer anti-static 
agent conductive fine particles and oornpoundsdtsdosed in Kagakukogyo Nipposha. "1 1290 Chemical Compounds', 
pages 875 and 876. 

The sensitivity of the li^ sensitive conrposition of the invention is increased by adding various sensitizing agents 
to enhance activity to a light of ultraviolet to near-infrared range. Thus, a high sensitive polymerizable composition is 
55 obtained The examples of the sensitizing agents in the invention indude unsaturated ketortes such as chalcone deriv- 
atives and dibenzalacetones. 1.2-<fiketone derivatives such as t)&tzyt or camphor quinone. benzoine derivatives, flu- 
orenone derivatives, naphtttoquinone derivatives, anthraquinone derivatives, xanthene derivatives, thioxanthene 
derivatives, xanthone derivatives, thioxanthone derivatives, cumarine derivatives, ketocumarine derivatives, pdyme- 
thine dyes such as cyanine derivatives, styryl derivatives, merocyanine derivatives or ooconol derivatives, acricfine deriv- 
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ativGs. azine derivatives, thiazine derivatives, cxaziRe derivatives, indoline derivatives, azulene derivatives, azulerrium 
derivatives, squarium derivatives, porpr^ine derivatives, tetraphenytporphyline derivatives, triaryfmethane derivatives, 
tetrabenzoporph/line derivatives, tetrapyrazinoporphyline derivatives, phttiatocyaitine derivatives, tetraaz^)orphyla- 
zine derivatives, tetraquinoxalirqxsrphytazme derivatives, naphtiialocyanine derivatives, subphthalocyartine deriva- 
tives, pyrilrum derivatives. tiTiopyrillum derivatives,tetraphyrir^e derivatives, anulene derivatives, sfMropyrane derivatives, 
sproxazine derivatives, metaloailene derivatives, organic ruthenium cpnplex. and dyes or sensitizers desaibed in 
Makoto Ogahara et al.. "SNkiso Handt>ooir, Kodansha. 1986, Makoto Ogahara et al.. "Kinoseishikiso no Kagaku". 
(CMC Co., 1981) and Chuzaburo llwiori et al., Tokushu kinozairyo" (CMC Co. 1986). but are not limited thereto. 
Beskles them, the examples include dyes or sensitizers absorbing a Ught of ultraviolet to near-infrared range, and they 
may be optionally used in two or more kinds in any mixture proportion. The sensitizing agent content is preferably 0.01 
to 1 0 parts by weight, and more preferably 0.5 to 5 parts by weight 

The polymerization promoting agent and chan transfer catalyst can be added to the composition of the invention. 
The examples thereof includes amines such as N-phenyt glycine, trieti^nolamine, and N.N-diethylaniline. tiiiois as dis- 
closed in US Patent No. 4.414,312 and Japanese Patent O.RI. Publication No 64-13144/1988, disutfkJes as disclosed 
in Japanese PMent O.P.I. PUbPcation No. 2-291561/1990. thions as disclosed in US Patent Na 3.556,322 and Japa- 
nese Patent O.RI. Publk»tion Na 64-17048n988, o-^eytthiohydroxamate or N-alhaxypyridinethlons as disclosed in 
Japanese Patent O.RI. Publication No. 2-291560/1990. Ihe compo6itk)n of tiie invention may optionally contain dyes, 
organk; or Inorganic pigment, oxygen removing agents such as phosphines^ phospates anu phosphites, a redudng 
agent anti-toggants. an anti-fading agent an anti-halation agent a brightening agent, a surfactant a cotoring agent 
ffllers, a plastictzer, a non-flammable agent an anti-oxidant a UV absortsing agent, a fiormtng ag^ an anti-fungal, an 
anti-static agent magnetic substances, other additives giving ottier characteristics and a diluting agent 

The a>mpo6ition of the invention nray further contain vark)us additives 
pie, alMethers (such as ethytcellutose or methylcellutose), a fluorine-containing surfactant a nonk)ic surfactant (such 
as Pluronk; L-64 produced l>y Asahidenka Co.. Ltd.), a plastidzer for giving flexibility or antiabia^ to the coated layer 
(such as pdyettiylef^e glycol, tributylcitrate. tetrahydrofurfurytoleate. an olygomer or polymer of ayyifc acid or mettv 
acrylic add), an lipophilk: agent for improving a lipophiFidty of image portk)ns (such as an ateohd half ester of styrene- 
maleic anhydride oopolym^ disclosed in Japanese Patent O.RL Publication Na 55-527/1980, a long chained alkyi 
group containing novolak resin disdosed in Japanese Patent O.RI. Publication No. 50-125806/1975, a sll^lizing agent 
(such as phosphoric add, phosphorous add, an organic add. fbr example, citric add. oxalic add. benzenesuKonk; add. 
naphthalene sulfonic add. 4-m0thoxy-2-hydroxybenzophenone-6-sulfonic add, glutaric add), a devekspment accdera*. 
tor (such as higher ak»hols or add anhydrides). The content of these additives is generally 0.01 to 30 weight % based 
on the total soTid component weight of the composition, although K varies depending on the objects of ttie usage. 

Tbe presensitized lithographk: printing plate in tiie invention is obtained by dissolving the light sensitive composition 
described above in a solvent to ct^tain a coating solution, coating tiie solution on a support and then drying the coated 
to form a fight sensitive layer on the support The solvent indudes ketones such as metiiytettiyiketone. methyl- 
iscbutylketone, cydohexanone and dibutyDc^e. esters such as ethyl acetate, butyl acetate, amyl acetate, ettiyl pro- 
pionate, methyl lactate, dimethylphthalate; and tfhyl benzoate, aromatic hydrocaibons such as toluene, xylene and 
monocWo r obenzene. fuJogenated hydrocarbons such as carbon tetrachk)ride^ trichtoroethylene. trichtoroethane and 
perchloroethylene. ettiers such as methyl cellosolve. ethyl ceilosolve. butyl celk)SOlve and propyl^e glycol monometiiyt 
ether, alcohols such as ethanol. propand, propylene glycol. 1-ntetiioxy-2-prQpanol and 1-ethOKy-2-propanol. dmethyl 
sulfoxide, dimetf^nnamide. telrahydrofurane. Nnfnet^ytpyn'ondone. dtmethyfimidazolteline and a mixture thereof. 

It is preferable that a concentration of fight-sensitive composition in a coating solution is within a range of 1 - 50 
wt%. 

It is possS^e to use a light-sensitive conr9)osition by coatirtg on a glass ptete. an aluminum plate, a plate of other 
metal and a polymer film such as pdyetttyleneterephthalate. 

Pbr the purpose of coating, conventional m^hods such as. for exanffrfe, nrMithdds of whirter coating, wire bar coat- 
ing, dip coating, air knife coating, roll coating, t)lade coating and curtain coating can bB used. 

In this case, a coating weight for a light-sensitive oonnposition can be dbo^ 
coating. 

A light-sensitive composition of the invention is pdymerized in a pdymerizing reaction when it is given light energy 
of ultravtolet rays, visible light or nearrnfrared light and/br heat en^y by means of heating or a thermal head Jn a sol- 
vent inactive for a polymerization starting agent and a compound having ettiylenicalty unsaturated bond capable of rad- 
ical polymerizing. 

A fight-sensitive composition of the invention makes it possible to obtain targeted polymerized products and hard- 
ened products by ghring light energy from various light sources such as a kswixessure mercury lampi a mediunvpres- 
sure m^cury lamp^ a high-pressure mercury lamp, an ultra-high*pres8ure mercury lamp, a xerK)n lamp, a carbon arc 
lamp, a metal halkf e lamp, a fluorescent larnp. a tungsten lamp, an algon ton laser, a helium cadntium laser; a helium 
neon laser, a krypton ion laser, various semi-conductor lasers, a YAG laser, a light-emitting diode, a CRT light source 
and a plasma fight source and/6r heat eriergy produced by heating or by a ttterrvi^ 
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It is therefore possWe. by coating on a support together with a binder and others, to apply to fight-sensitVe mate- 
rials such as various kinds of ink. various kinds of printing plates, photoresist, electrophotographic prints, direct printir^ 
plate materials and hologram materials, various recording media such as microcapsule or the like and further to adhe- 
sives, sticking agent, sticking adhesive* sealing agent and various kinds of paint 

A light-sensitive layer of a presensitized lithographic printing plate of the invention Is one composed of a light-sen* 
sitive oomposttton containing at least (a) a vinyl type potynter of the invention, namely, a vinyl type polymer having a unit 
represented afdresaid Fonnula (1) and a cart>oxy groupi (b) a monomer or an oligomer having at least one polymer- 
izable double bond In a molecule, and (c) a photopolynrrerization initiator. In the presensitized lithographic printing plate, 
it is preferable that an anraurrt of the unit represented 1^ Formula (1 ) In the vinyl type polymer of the invention contained 
in a light-sensttrve layer is within a range of 0.001 - 5 v4%. Further, the light-sensitive layer can contain photopolymeri* 
zation initiator and^or polymerizatk)n-inhibiting agent contained in the light-sensitive oornposition of the Invention related 
to items (1)- (10). 

From the vi^point of preventing occurrence of stain on a non-image area in course of time, it is preferable that a 
light-sensitive layer of a presensitized lithographic printing plate of the invent»n contains 0.001 - 5 wt% of a fluorine- 
containing surfactant 

As a fluorine-containing suifactant. following compounds, Ibr example, are given. 

G7Fi5COs,NH4. 

^^a^tySOgNCCgHdCHaCOOK. 

CgFiySOgNHCgHeWCCHajja. 

C7F,5CX)NH(CH2)3Nr(CH3)2C2H4COO% 

C8Fi7SOsN(C2H5)C2H4(OC3H6)90H. 

C7Ft500NHC3H6N*(CH3)2(CH2)2COa, 

CaF|7S02NHCH2— / V-SOaNa, 



^HaCOO" 
C«Fi3S04-NC3H6N*(CH3h , 



CsFi7S02N-(CH2)3N (CHahCHaCOO* , 

CaHy 



CaFiTSO^NHCsHbN^CCHataCst^OS-O^H,, 



C8Fi7S02WH<y<6— w»~\o"so2CaHs , 

C8P17SQ2— NCH2CH20(CH2CH20)ioH . 

G«Ft7S04N(CH3)CH2CH2p2CCH=CH2. 

CsFiTSOaNtCHa)— (CH2— jWhoH 

COOC2H5 

VVith regard to a fluorine^onlaining surfactant, is also possUe to tea 
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pies of them include, Iw example. Suiflon "S-aS". "8-382*. "SC-lor, "SC-102". "80-103", ''8C-104" (an are made by 
Ashi Glass Co.), Ruorad TC-ASO" "FC-43r, TC-173" (all made by Ruorochemical-Sumitomo 3M). Eftop 'EF 352". 
•EF 301", *EF 303" (all are made by Shln-AWta Kasei Co.). Schwegolfer -8035", "8036" (all are made by Schwegman 
Co.), -BM1000". "BM1 100- (all are made by aM. Hymie Co.). and Megafac "F-171", "F-ITT (aU are nadeby Dainihon 

5 Ink Kagaku Ca). The fluorine content of the fluorine-containing surfactant in the invention Is 0.05 - 2% and preferably 
is 0.1 • 1%. The content in to a protective lay^ of the surfoctant preferably is 0.001 • 10%. Aforesaid fluoric surfactant 
can be used either independently or in combination of two or more kinds thereof. It can further be used in combination 
with other surfactants. It is possible to make a protective layer of the invention related to item 1 or 2 to contain other 
additives (tor example, antioxidant etc.). As a method for providing a protective layer on a fight-sensitive layer of a 

w presensHized lithographic printing plate of the invention, there may be given a method of coating and a method of stick- 
ing together. 

A presensitized lithographic printing plate of the invention related to itenre (1) or item (2) (hereinafter referred to as 
"the present invention") prepared as stated above is firs! subjected to imagewise exposure conducted by active light As 
active light in this case, there can be used any light provkfed that a photopolymerization starting agent contained in 

IS afbresaki photopolymerizing and light-sensitrve compositron can be eDqx)sed to the light and there may be given, for 
example, a mercury lamp, a xenon lanrp and a laser beam. 

When applying a light-sensitive composition of the invention to a tight-sensitive layer of a presensitized lithographic 
printing platd« It is preferable to usa as a support, an alurrnnum support whose suriace roughness on the it^ht-sensitive 
layer skle is within a range of 0.4 - 0.8 in terms of Ra and/or 3.0 - 6.0 in terms of Rz. When the surface roughness is 

20 lower than 0.4 in terms of Ra, it lowers both sensitivity and printing c&jrat»lity though it causes less statn caused by stor- 
age When the surface roughness exceeds 0.8, on the contrary, it worsens stain caised by storage though it improves 
both sensitivity and printing dur^lity. When the surface noughness in terms of Rz is kmrer than 3.0, it towers both sen* 
sitivlty and printing durability though it causes less stain caused by storage, and wtien it exceeds &0, on the contrary, 
it worsens stain caused by storage though ft nmproves both sensitivity and printing durabiGty. 

25 An aluminum plate used for a support of a presensitized litiiographtc printing plate of the invention includes a pure 
alurr^num plate and an alunr^num alloy plate. An aluminum alloy to be used includes various ones wherein aluminum 
and each of silicon, ocqDper, manganese, chromium, zinc, lead, bismutfi. nickel, titanium, sodium and iron are alloyed 
In the invention, an aluminum plate is preferably subjected to degreasing treatment for removing rolling oil on tiie 
suriace, prbr to roughening. The degreasing treatment to be used includes one employing a solvent such as trichlene 

30 or thinner, and emulston degreasing treatment employing an emulsion such as kesilone and triettianol. It is also possi- 
ble to use an aqueous solution containing alkidi such as caustic soda for the degreasing treatment When alkali aque- 
ous solution such as caustic soda is used for the degreasing treatment, it is possft>le to remove even a stain and oxkle 
film which can not be removed by aforesaid degreasing treatment atone. 

When an aqueous solution containing alkali such as caustic soda is used for tiie degreash^ treatment, smut is 

3S caused on the suriSace of a support In this case, it is preferable to perfonn desmuttir^ treatment by dipping in an acid 
such as phosphoric add, nitric ackl. sulfuric acid and chromic ackl. or in mixed add thereof. 

There is no limitation in particular for a mechanx»l roughening rnettiod to be 
and a honing m^hod are preferable. Rougher^ng operation by means of a bnish-roughening method is conducted by 
pressing a rotating rotary bnish emplpying bristles each having a diam^ of 0.2 - 0.8 mm for example while supplying 

40 slurry vvhereinpartides of vok»nlc ashes each having a partk:le size of 1^ 

for example, to tiie suriace of a support Roughening operation by means of a honing mettiod is conducted by causing, 
for example, partides of volcanic ashes each having a particle size of 10 - 100 )im dispersed uniformly in water to be 
letted under pressure so that tiiey are blasted slantwise on the suriace of a support ft is ateo possitrfe to conduct rough- 
ening operation by pasting on the surface of a support a sheet wherein abrasive partides each 

45 ' 10 - 100 |im are coated on the suriSaceof a support so that tiiey show a partide distance of 100 - 200 jim and density 
of 2.5x1(^ - 1Qx1(^ pieces/dn^, and by applybig pressure on them 80 tha^ 
may be transferred onto the support 

It is preferable, after roughening a si4:4x>rt tfvough afbresakf mechanical roughening method, to soak the support 
in an aqueous solution containing an add or alkali for the purpose of removing abrasives used in the ntechanical rough- 
so ening mettiod and are pressed In the surface (rf the support and of removing aluminum dust formed. An add to be used 
in this case tndudes a sulfuric sdd, a persulfuric add, a hydrofluoric add, a phosphoric add, a ivtric add and a hydro- 
chtoric add, for example* and a base to be used includes sodium hydroxide and potassium hydroxide, for example. 
Among them, an alkali aqueous solution is pr^rable to be used. It is preferable that an amount of aluminum dissolved 
in the surface is 0.5 - 5 gAri?. 

5S Mer tiie soaking treatment in an aqueous solution of alkali, neutralizing treatnrtent is preferably conducted by soak- 
ing in an add such as phosphoric add. nitrk^ add, sulfuric add and chromk:ackf or in rnixed add thereof. 

Though tiiere is no limitation also for ah electrochemical roughing method in particular, a ntethod for roughening 
electrochemically in an add electrolyte ts preferable. With regard to ttte add electrolyte, though an acid electrolyte used 
conmmly for an electrochernkral rough^ting rnelhod can be usedi ft 
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electrochemical roughening nietfiocl. those cfisdosed In Japanese Patent Examined Publication Ma 28123/1973. Brit- 
ish Patent No. 896.563 and Japanese Patent O.P.I PutHication Na 67507/1978 can be used. 

Though the efectro-chemtcal roughening method can generally be performed by impressing a voltage within a 
range of 1 - 50 voHs. rt is preferat)le to select voltage to be impressed from a range of 10 - 30 volts when finishing the 

5 surfaceof an aluminum piate to be the same as the state of the invention. Though a ranged 10 > 200 A/d^ 

used tor current density, it is preferable to select it from a range of 50 - 150 A^m^ when finishing the surface of an alu- 
minum plate to be the same as the state of the invention. Though a range of 1 00 - 5000 cfdrr? can be used for quantity 
of electricity, it is preferable to select it from a range of 100 -2000 c/d^^ further from a range of 200 -1000 c/dm^ when 
finishing the surface of an alunv'num plate to be the sanve as the state of the invention. Though a range of 10 * SO^'C can 

10 be used fbr a temperature for perfontiing the electro-chennical roughening method, it is preferable to select It from a 
range of 1 5 - 45*C when finishing the surface of an aluminum plate to be the same as the state of the invention. 

When perfbrming the electro-chentical roughening method by using a nitric add electrolyte as an electrolyta it is 
generally possible to perform it by impressing voltage within a range of 1 • 50 volts. When finishing the surface of an 
aluminum plate to be the same as the state of the invention, howeven it is preferable to select a voltage to b& impressed 

IS fromarangeof 10 -30 volts. Though a range of 10-200 A^ni^ can be used fbr current d^ 
H from a range of 20 - 100 A/drn^ when finishing the surface of an aluminum pl^^ 

invention. Though a mnge of 100 r 5000 c/dm? can be used for quantity of electricity, it Is preferabla to select it from.a 
range of 100 ^ 2000 c/drti^ when fintsh^tg the surface of an aluminum plate to be the same as the state of the invention. 
Though a range of 10 - 50^*0 can be used fbr a temperature lor performing the electro-chemical roughening method, it 
20 is prderable to select it from a range off 15- 45^*0 when finishing the surface of an alum^^ 
the state of the invention. 

It is preferable that nitric acid density in an electrolyte is 0. 1 - 5 wt%. In case of need, a nitrate, a chloride, anrtines. 
aldtfiydes. a phosphoric add, a chromic add. a boric acid, an acetic add or an oxalic add can be added to an electro- 
lyta 

25 When performing the electro-chemical roughervng method by using a nitric add electrolyte as an electrolyte, it is 
generally possible to perform it by impressing voltage within a range of 1 - 50 volts. When finishing the surface of an 
aluminum plate to be the same as the state of the invention, however, it is preferat)le to select a voltage to t)e impressed 
from a range of 2 * 30 vdts. Though a range of 10 - 200 Mdrr^ can be used fbr current density, it is prderable to select 
it from a range of 50 - 1 50 A/dm^ when finishing the surface of an aluminum plate to be the same as the state of the 

30 invention. Though a range of 1 00 - 5000 c/dnr)^ can be used for quantity of electricity, it is preferable to select it from a 
range of 100 - 2000 c/tim?. further fIroiTi a range of 200 - 1000 ctim? when finishing the surface of an aluminum plate 
to be the sanrie as the state of the invention. Though a range of 10 - 50^C can be used for a ternperature ^ 
the electro-chentical roughening method, it is preferable to select it from a range of 1 5 - 45*^0 when f imsfiing the surface 
of an aluminum plate to be the same as the state of the invention. 

35 It is preferatile that hydrKhtoric ackl density in an electrolyte is 0.1 - 5 wt%. In case of need, a nitrate, a chloride, 
annines. aldehydes, a phosphoric add, a chronvc add. a boric add, an acetic acU 
electrolyte. 

It is preferable, after roughening a support through aforesaid mechanical roughening melhodl to soak the support 
in ail aqueous solutksn containing an add or alkali for the purpose of aluminum dust or the like staying on the 

40 surface. An add to be used in this case Includes a sulfuric add. a persulfurtc add. a hydrofluoric add. a phosphoric 
add. a nitric add and a hydrochloric acid, fbr exampie. and a base to be used indudes sodium fiydroodde arxJ potassium 
hydroxide, for example. Among them, an alKali aqueous solution is prefferat)le to be used. Among them, an alkali aque- 
ous solutfon is preferable to be used. It is preferable that an amount of aluminum dissolved in the suriace is 0.5 - 5 gAfn^. 
It is preferable, after perfbrming the soaking treatm&it with an alhaTi aqueous solution, to conduct neutralizing treat- 
45 mem by soaking in an ackJ such as a phosphoric add. a rtitrfoi^, a sulfuric add or a chroma 
ofthem. 

Eadi of a mechanical rougheriing method and an electro-chemical roughenir^ method may be used independently 
for roughening, or they may be used in combination fbr roughening tn a way that the electro-chenmcal roughening 
method follows the mechanical roughening method. Treatment conditions fbr the mecharvcal roughening method or the 
50 electro-chemical roughening method are selected so that the finished surface state of an aluminum plate may be the 
same as that of the invention. The selection of the conditions can be made through a simple experiment. 

After the roughening treatment, there is conducted anodizing treatment 

There is no limitation, in particular, fbr an anodizing method usable in the invention, and known methods can be 
used. Anocfizing treatment fbrms.an oxide f 3m on a support In the invention, anocfizing treatment err^oys preferably a 
55 method of electrdyzing with current density of 1 * 10 A/dm? in an electrolyte of an aqueous solution containing a sulfuric 
add and/or a phosphoric add at 1 0 - 50% density. In addition to that a method of electrolyzmg at Ngh cun^ent density 
in a sulfuric add described in U.S. Patent fMa 1 .41 2.768 and a method of electrolyzing by the use of a phosphoric add 
desaibed in US. Patent Ho. 3,51 1 .661 can be used. 

A support subjeded to anocBzing treatmerrt can further be sut»iected to seali 
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need. Known methods such as hot water treatment, boiled water treatment, steam treatment, sodium silicate treatment 
dichromale aqueous solution treatment nitrite treatment and ammonium acetate treatment can be used tor the sealing 
of anodic oxide coating. 

It is pr^eraWe that the support is further provided with a hydrophiRc layer. For ibrming the hydrophilic layer, it is pos- 

5 stl^e to use alkali melal silicate descnbed in U.S. Patent No. 3. 1 81 .461 . hydrophilic cellulose desaa:>ed in U.S. Patent 
No.1.860.426. an amino add and its salt described in Japanese Patent O.RL Publication Nos. 149491/1985 and 
165183/1988. amines and their salts described in Japanese Patent O.RL Publication Nal 65183/1988. phosphate 
described in Japanese Patent O.Rt Publication No. 19494/1987 and high polymer compounds Including monomer unit 
to/ing a sulfb group described in Japanese Patent O.RL Publication Na 101651/1984 and a diazonium compound 

10 described in Japanese Patent O.RL Publication Nos. 59-192250^1984. 6^810/1994 and 7-159983/1995. 

Further, for preventing that scratches are caused on a light-sensitive layer when presensitized lithographic printing 
plates are stacked, and for preventing that aluminum components liquate out in a developing solution in the course of 
development, it is possWe to conduct processing for providing a protective layer on the back side of a support described 
in Japanese Patent O.P.I. Publication Nos. 151136^975. 63293/1982. 73538/1985. 67863/1986 and 35174/1994. 

15 Tlie presensitized lithographic printing plate of the invention may be provided with a protective layer containing 
water-soluble resins which are dissolved at 1% or nnore in water of 25''C. The water-soluble resin that can be used 
includes, for example, polymers excellent iri oxygen-interceptfon such as polyvinyl alcohol, polyvinytac^, maltotriosp 

; and ackl cdlulosa It is preferable that a compound containing fluorine such as. for example, a fluorine type surfactam. 
a nonionic surfactant an anfonic surfactant or a cationic surfactant is added to the protective layer. 

20 In a method for obtaining a presensitized lithographic printing plate of the invention, an aluminum plate is suk^ected 
to roughening treatment and anodizing treatment so that the surface of the aluminum plate may be finished to be the 
specific state mentioned above, and a coating solution wheran aforesaki light-sensitive composAfon is dissolved in a 
solvent is coated on the surface of the ahintinum plate so that a layer containing a 
provkfed thereon. 

25 The solvent tor cfissoMng the light sensitive conposition includes melhylcellosolve. methytcellosolve acetate, elhyl- 
celtosotve, ethyteellosolve acetate, dietfiylene glycol monomethylether, diethylene glycol monoethylether, diethylene 
glycol dimethytether, diethylene glycol metf^ethylether. diethylene glycd diethylether. diethylene glycol monoisopropyl- 
etfier. propylene glycol, propylene glycol monoethylether acetate, propylene glycol monobutylether. dipropylene glycol 
monomethylether. dipropylene glycol cBm^elher. d^xopylene glycol methylethylelher. ethyl fonnate, propyl formate, 

30 butyl fonnate. amyl formate, methyl acetate, ethyl ac^ate^ propyl acetate, bu^ acetate, methyl proptonate, ettiyt propi- 
onate, methyl butyrate, ethyl butyrate. dimethyttonnamide. dimethytsuHcKide. dioxane, acetone. methylethylKetone. 
cydopentanone. cydohexanone. methylcydohexanone. discetoneatoohol, acetylacetone, rbutyrolaclona These slov- 
ents can t>e used singly or in combination. 

The coating method tor coating the light sensitive composition on a si^^port includes a conventional coating method 

3$ such as whirt coaling, dip coating, air-knife coating, spray coating, air-spray coating, static air-spr^ coating, roll coating, 
blade coating or curtain coating. The coating amount Is preferably 0.05 to 5.0 gfir? as a solid, although the amount var- 
ies depending on the usage. 

When processing a presensitized rrthographic printing plate in the invention, conventional and ordinary m^hods 
are used. Namely, a presensitized lithographic printing plate is exposed through a transparent (mgtnal image having 
40 ther^ a line image and a saeen image, and then is developed by a vtaAer developing solution, thereby, it is possible 
to obtain a negative relief image fbr the original Imaga A light source of active light suitable for the exposure includes a 
cariMn arc lanp, a mercury lamp, a xenon lamp^ a nYetal hali^^ 

poe^on in the invention is suff identty sensitive to a visible laser beam such as argon ion laser, and is prderably used 
for scanning eDcposure conducted Isy the visible laser beam such as argon Ion laser based on (figitized information. 
45 When using an anay-type light source such as a light-emitling dfode array, or when eaqposurecontrolling a light 
source such as a hatog^ lanp. a metal halide ianp and a tungsten lamp with 

uid cry^al or PLZT. digital exposure accorcfing to an image signal can be perfomrted. In this case, it is possible to write 
in directly without using a mask blank. 

In the case of a laser beam, it is suitable for vniting in directly wi^^ 
50 coPimate the rays into a beam and thereby to conduct scanning exposure in accordance with image data When laser 
is used ad a light source, ^t^seasytonarrdwdo^^ane9q^osureareatobeinamininftum8izeandthere^ 
to form an image with high resolution. 

Laser sources used in the invention irrclude. provided that the laser source has its osdilatiqn wavelength in a visible 
light zone, well-known solid state laser such as YAG laser and its second hannorHc, gas laser such as He-Ne laser, CO2 
55 laser, Ar ion laser, Kr ion laser and He-Ck) laser, and other discharged and excited molecule laser, eooamer laser, chenrh 
ical laser, dye laser and semiconductor laser. Anmxig them, the second hamK)nic of YAG laser. He-Ne laser, senncon- 
ductor laser and Ar ion laser are preferable. 

Among semiconductor lasers, it is preferable to use the so<alled single mode laser diode as one wherein a 1/e^ 
diameter is easily nanowed down to seveiral iim - several tens |im at a focal point without lowering opttoal effidency 
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greatly. 

A light source other than laser includes a tight-emitting diode (LED). The L£D and semiconductor laser are easBy 
used as an array wherein a plurality of llght*emrtting elements are integrated. 

When a wavelength of 400 * 550 nm is required as that of a light source, it is also possit)le to convert to a half -wave 
6 length by combining semiconductor later and an element having nonlinear optics effect or combining YAG laser and an 
element having nonlinear optics effect. 

A scanning method by means of a laser beam includes a method of scanning on an outer surtee of a cylinder, a 
rrieihod of scanning on an inner surface of a cyfimfer and a niethod of scanru In the method of scanning 

on an outer surface of a cylinder, laser beam exposure is conducted while a drum around which a recording material is 
w wound is rotated, in which main scanning is represented by the rotation of the drum, while sub-scanning is represented 
by the nxvement of the laser beam. In the method of scanning on an inner surface of a cylinder, a recording material 
is f bced on the inner surface of a drum, a laser beam is emitted from the inside, and main scanning is carried out in the 
drcunrrferential direction by rotating a part of or an ent're part of an optical system, while sub-scanning is earned out in 
the axial direction by moving straight a part of or an entire part of the optical system in parallel with a shaft of the drum. 
15 In the method of scanning on a plane, man scanning by means of a laser beam is can'led out through a combination of 
a polygon mirror, a galvano mirror arid an F 9 lens, and sub-scanning is earned out by moving a recording medium. The 
method of scanning on an outer surface of a cylinder and the method of scanning on an inner surface of a cylinder are 
more suitaisle for high derrsity recording because they nr^ke it easy to enhance a precision of an optical system. In the 
^ caseofthemethodof scanning on an outer surl£K:e of a cyfinder, it is easy to enhance a sca^ 

20 speed of rotation of a drum, but enhancement of the speed of rotation tends to cause chargvtg on a recording material, 
resulting in attraction of dust which aeates an image defect 

In the case of the so-called muhhchannel exposure wherein a plurality of light-emitting elements are used simulta- 
neously, the method of scanning on an outer surface of a cylinder is optimum. 

The developer for developing a presensitized litfx)graphic printing plate using the light sensitive composition of the 
25 invention may be any conventional developer, and is preferably a solution containing a specific or^nic solvent, an alkali 
agent and water as essential c o mponent s. The specific solvent herein refierred to is a solvent having a solubility in 20^*0 
water of 10 weight % or less which is capable of dissolving or swelling non-image portions of the light sensitive layer in 
the developer containing the solvent Such a solvent nray be ariy solverit if the solvem 

and the examples thereof Includes cait)Qxylates such as ethyl acetate, propyl acetate^ butyl acetate, amyl acetate, ben- 
30 zyl acetate, ethylene glycol moncbutylacetate. butyl lactate and butyl levulinate. ketones such as ethyibutyl ketone, 
methytisobutyl ketone and cyctohexanone, afc»hol8 such as ethylene glycol monobutylether. ethylene glycol ben* 
zyleth&. ethylene glycol monophenylether, benzyl akx)hol, methytphenyl carbinol, n-amyl alcohol and metyl amy! alco- 
hol, an alkyl-substituted aromatic hydrocarbon such as xylene and halogenated hydrocartx)ns such as methylene 
dichtoride, ethylene (£chloride and monochiorobenzene. The solvent may be used one kind or wore. Among these sol- 
as vents* ethylene glycol monophenylether or benzyl alcohol is especially preferabia The solvent content of the developer 
is ordinarily 0.001 to 20 weight %. and preferably 0.01 to 10 weight %. 

The alkali agent contained in the developer Includes sodium silicate, potassium snicate, sodium hydroxide^ potas- 
sium hydroDode, lithiim hydroxide, a di or trisocium phosphate, a di or triammonium phosphate, sodium metasiKcate. 
sodium cartx)nate, potassium cartxmate. ammonia, monomelhylamine. dimc^amine, trime^hytamine, monoethyl- 
40 amine, diethytamine. triethytamine. monoiS(^>ropylamine, dnsopropylamine. n-butylamine, monoethanolan^ne. dieth- 
anolamine. triethanolamina. monoisopropanolamine, diisopropandamlne, triisopropanolantine, sthyleneamine and 
rthylenedianttne. 

The preferat^e are potassium silicate, sodium silicate. disocSum phosphate, sodium carbonate, sodium bicart)0- 
nate. potassium cart)onate, monoethanolanyne, diethandamine and triethanolamina The alkali agent may be used sin- 
45 glycrincontbination. 

The ordinary content of these alkaline agents in a developing edution is 0.05 - 8 wt% and prefMble content is 0.5 

-6wt%. 

For further enhancement of storage stability and printing durability, it is preferable to make water-soli^e sulfite to 
be contained in a dev^oping solution as occasion dentanda As a sulfite of such type, an alkali metal sulfite or an alkali 

so earth metal sulf'rte is preferable, and there are given, for example, sodium sulf ita potassium sulftta lithium sulfite and 
magnesium sulfite. Ordinary content of these sulfites in a developing solution in terms of Hs composition is 0.05 - 4 wl%. 
and preferable content is 0.1 - 1 wt%. 

For accelerating dissolution of afbresakl specify or^ic solvent in water, it is also possible to cause a certain sol- 
i^lizing agent to be contained. As the 60lLrt}ilizing agent m&rtioned above, it is preferable to use tow molecular atoohol 

8s' and ketones which are aoWe in water nK»re easily than the specific organic solv 

use anionic surfactants and ampholytic surfactants. As alcohol and ketones mentk>ned at)cve. it is preferable to use 
methanol, ethanol, propanoi. butand. acetone, methylethyl k^one. ethyleneglycd monomethyl ether, ethyleneglycd 
monoethyl ether, methoxybutanol, ethoxybutanol, 4-nnethQxymethylbutahol and N-methylpyrroliddna for example. Fur- 
ther, as a surfactant isopropyl naphthalene sodium sdfonata n-tiityl naphthalene sodium sulfonata N-methyWJ-perv 
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tadecytamino sodium acetate and lauryl sodium sulfate are preferable. Though there is no limitation for an amount of 
the sdubiliztng agent such as aicchol and Ketones to be used, the amount of about 30 wt% or less for the total of a 
developing solution is generally preferabta 

In the case of a presensitized lithographic printing plate» when it is brought into contact with the developing sdution 
mentioned above, or it is rubbed further after it is subjected imagewise exposure, light-sensitive composr^ on a non- 
image porton can be removed thoroughly in 10 • 60 seconds at about 10 - 40''C, without affecting adversely an exposed 
portion on a Itght-sensitive.layer. 

Examples 

Next, the invention will be explained in a concrete form as follows, referring to some examples. 
In the following synthesis example, "parts* represents 'parts by weight". 

Synthesis exanple 1 

Ten parts of m^hacrytic acid (MMA). 70 parts of methyl melhacrytate (MMA). 20 parts of ethyl acrytate (EA). 500 
parts of ethanol. and 3 parts of a.a<azobisisobutylortitnie were put In a three neck flask under a rvtrogen f kiw. and th^ 
were subjected to chemical reaction for 6 hours in an oil bath at u.nder a nitrogen flow. After tf^ 3 parts of triethy- 
lammonium chloride and 1 part of glyctdyl methacrylate were added to aforesaid mixture and further subjected to reac* 
tion1br3hourB.ThuSb vinyltypepolymerl in the invention was obtained Mw according to GPC was 30,M 

Synthesis exanr^ 2 

Ten parts of methacrylic acid. aS parts of methacryllc add, 5 parts of acrytonitrile (AhO. 500 parts of ethanol, and 
3 parts of a,a-azoUsisobutylcvirtrile were put in a ttvee neck flask under a nitrogen flow, and th^ were si^ected to 
chemical reaction for 6 hmirs in an oil bath at SO^'C under a nitrogen flow. Aft^- that, 3 parts of triethylanunonium chlo- 
ride and 1 part of gllddyl methacrylate (GMA) were added to aforesaid mixture which was further subjected to reaction 
fbr 3 hours. Thus, vinyl type polymer 2 in the invention was obtained. Mw according to QPO was 20.000. 

Synthe^ example 3 

Ten parts of methacrylic acid. 70 parts of methyl n^ethacrytate, 20 parts of ethyl acrytate. 500 parts of ^funol. and 
3 parts of a.a-azobisisoUJtylonitrile were put in a three neck flask under a nitrogen flow, and they were 6ub|ected to 
chemical reac&m for 6 hours ^ an dl bath at 80*C under a nitrogen flow. Thus, polyrne^ 
to GPC was 50.000. 

Synthesis example 4 

Ten parts of methacrylic acid. 85 parts of methyl methacrylate. 5 parts of acrytonitrile. 500 parts of etharK)l. and 3 
parts of a.a-azobi8isobutyk)nitrile were put in a three neck flask under a nitrogen flow, and they were si^eded to chenrh 
leal reaction fbr 6 hours in an oil bath at 80^ under a nitrogen f tow. After that 3 parts of triei^^ 
6 parts of giicklyl methacrylate were added to aforesaid mixture which was further sut)jected to reaction for 3 hours. 
Thus, vinyl type polynfier 4 h the invention was otytained Mw 

Example 1 

On 0.24-mm-thk:k aluminum support 1 subjected to electrolytic roughening treatment employing hydrochtortc add. 
and then to treatmOTt for maldng the aluminum support to be hydrophilic with sodium silicate, there was coated light- 
sensitive solution 1 shown below by the use of a wire bar to obtain a thickness ol 
dried for 2 minutes at 80*C under the conditkm of light-shiekling.so that a fight^eensitive layer was formed. 
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Light-sensilivesolulion 1 



Vinyl type polymer 1 (binder 1) (MMA/EA/MAA/unit of Formula (1) = 70/20/9/1 
(tvw^ht)Mw: 30000) 

3,3*-carbonylb's (dielhytamino cumarine) 

3.3*,4»4*-tetraki$ (t-buty)dioxycarbonyl) benzophenone 

DPHA/U324A (produced by Nakamura Co. Ltd.) 

Phthalocyanine pigment (MH]454:nfiade by Mikuni Shikiso) 

2-t8rt4xityl'6-(3-tert-butyl-2-hydroxy-5^ethylbenzy1)-4-methylphe^ 

Ruorine-containing surfactant (FC-431 produced l>y Sumitonrio-3M Co. Ltd.) 


35.0 parts by weight 

5.0 parts by weight 
3.0 parts by weight 
50.0 parts by weight 
1.0 part by weight 
0.5 parts by weight 
1.0 part by weight 


Cyclopentanon/MEK(1/1} was added to obtain a 8% by weight solution. 



Further, an over-coat layer coating solution having the folk>wing composition was celled by means of an ^licator 
on aforesaid light-sensitive layer in a wc^ to get a thickness of dried coating of 2.0 jim. and then, was dried tor 3 minutes 
at 80«C under the conditk)n of li^^-shieUlng. Thus, presensitized litho^raphdc prMng plate 1 was obtaineNCt. Over-ooat 
layer coating scAifoi 



f^olyvinyt ateohol (GL^ made by Nihon Gosei Kagaku Ca) 
Swtactam (F-12: made by bairolion ink Ca U^^ 



99 parts by weight 
1 part by weight 
900 parts by weight 



The presensHized lithographic printing plate 1 thus prepared ms subjected to exposure conducted by a daylight 
room printer (P-627-HA made by Dainihon Saeen Ca), then was dipped in SDN-21 (made by Konica Corp.) at 30*C for 
30 seconds so that a light-sensitive lay^ on an unexposed portion may be dissolved out and it was washed with water 
and dried so that an image thus formed was evaluated. In evaluation of printing durability, an image of Ugra plate control 
v^ge PGW82 (made by Mika Densht Ca) was prepared with an eoqposwe amount that makes a continuous tone 
wedge to be 3 steps, and then printing was conducted on a printing machine (Heidei GIO) wherein a coated paper, 
printing ink Hyplus (M) magenta made by Toyo Ink Manufacturing Ca) and dampening water (2.5% SEU-3 aqueous 
solution made by Konica Corp.) were used, in wtnch stain (devek^sability) on a non-image area of a print at the initial 
stage in printing (at a petit of time of about 3000 prints) was evaluated. In addition, printing dur^lity was further eval- 
uated by continuing printing until the nrK)ment when printirigdefed appears on a sofdpoitiOT 
the number of prints printed up to aforesaid ntoment Witii regard to storage stabtlity. prior to exposure and processing 
including detfetopm^ a presensitized lithographic printing plate was stored, under the condition of 55*^(2/20% RH. for 
3 days PT-3) and 5 days (DT*q. or in a therrnostatic chanrtber (nittde by 1ABI ESPEC CO^^ 
high humidity such as acceleiated aging of 40*C/B0%. for 3 days (HT3) and 5 days (HT5). Aft& that the presensitized 
litiiographic printing plate was subjected to exposure and development and its developability after storage on a non- 
image area was evaluated. For evaluation of sensitivity, on the ottier hand, a presensitized lithograpNc printing plate 
was wound around a drum so that a protective layer faces the tight source, and was exposed to a 30 mWaigonkm laser 
t>eam while ttte drum was rotating, tn which the rate of rotation of the drum was kept constant under the assumption that 
tiie laser beam intensity was on Gaussian distribution, and light intensity (iiW/crn^) wherein a line widtii of the formed 
inriage is the sanne as that correspcmding to 1/e? of imensity of the laser beam w» 
Inadiation time to obtain the energy vatua 



Example 2 

The same test as in Example 1 was conducted except that light-sensitive solution 2 wherein binder 1 on light-sen- 
sitive solution 1 was changed to vinyl type polymer 2 (binder 2) (MMA/AN/MAA/Unit of Fbmmila (1) » B5/5/9t\ 
Mw:20000) was used in place of light-sensitive solution 1 . 
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Examples 

The same test as in Example 1 was cohducted exc^ that light-sensitive solution 3 wherein 24ert-bLJtyl-&<3-tei1- 
buty1-2-hydroxy-5-methyf benzyf)-4-m8thylphenylacrytate in light-sensitive solution 1 was changed to 4-allyl-2,6<lhtert- 
butylphenoi was used in place of light-sensitive solution 1 . 

Comparative example 1 

The same test as in Example 1 was conducted except that light-sensttlve solution 4 wherein binder 1 in fight-sen- 
sitrve solution 1 was changed to polymer 3 (kinder 3) (MMA/MAA/EA » 7Q/10/2O Mw:50000) was used in place of light- 
sensitive solution 1. 

Example 4 

The same test as in Example 1 was conducted e^ccept that light-sensitive solution 5 wherein txnder 1 in tight-sen- 
sitive solution 1 was changed to vinyl type polymer 4 (binder 4) (MMA/AN/MAA/Unit of Fbnnula (1) » 85/S/4/S 
MwiSOOOO) was used in place of Hght-^ensitive solution 1 . 

Examples 

The same test as in Example 1 was conducted except that light-sensitive solution 6 wherein an added amount of 
2-tert-butyl-&-(3-tert-butyl-2-hydraxy-5-methylbenzyl)-4- methytphenylacrylate In light-sensitrve solution 1 was changed 
to 6 wt% was used in place of light-sensitive solution 1. 

Example? 

The same test as in Example 1 was condicted except that Kght-sensitive solution 8 wherdn a fluorine-containing 
surfactant (Megafac F-1 79 made 1:^ Dainihon Ink Ca) in light-sensitiye solution 1 was changed to pdyetf^ene glycol 
1 000 (made Wako JunyaKu Kbgyo Ca) was used in place of light-sensitive solution 1 . 

Examples 

The same test as in Exanr^jle 1 was conducted except tiiat light-sensitive solution 9 wherein a fluorine-contain^ 
surfactant (Megafac F-1 79 made by Daintan Ink Ca) in lij^-sensttive solution 1 was not added was used in place of 
light-sensitive solution 1. 

Example 9 

Light-sensttive solution 10 



Vinyl type polymer 1 (binder 1) (MMA/EA/MAA/unit of Formula (1) = 70/20/9/1 Mw:30000) 
' 3.3* carbonylbts (dettiylamino cumarine) 
DqphenyKodonium salt • PFg 
Pentaerythfitol tetraacrylate 

Phthak)cyanine pigment (MH14547nade by Mikuni Shikiso) 
2-tert'*utyl-©-{3-tert-butyl-2-hydroxy-5-methylberi2yl)-4-methylphenytaa 
Ruorine-containing si.rfactant (Megafac F-179:made by Dainihon Ink Co.) 


35.0 parts 1^ weight 
5^0 parts by weight 
3.0 parts t^ weight 
50.0 pals by weight 
1.0 part by weight 
C.Spertsbywaght 
1.0 part by weight 


PGM/MEK(1/1) was added to obtain a 8% by vireight solution. 



Furtiier. an over-coat layer was coated in the same way as in Example 1 , thus» after treatment, a presensitized lith- 
ographic printing ^^late was obtained. 
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The presensitized lithographic printing plates thus prepared were evaluated in the same way as in Exampte 1 . 
Example 10 

The same test as in Example 9 was conducted except that light-sensitive solution 1 1 wherein a binder in light-sen- 
sitive solution 10 was changed to vinyl type polymer 2 (tender 2) (MMA/MAA/AN/Unit of Formula (1) « 7Q/2Q/9I/1 
Mw20000) was used in place of light-sensitive solution 10. 

Example 11 

The same test as In Example 9 was conducted except that light-senstive solution 12 wherein 2-ter^tXJtyl-6-(3-tert- 
butyl-2-hydroxy-5-methy1benzyl)-4Hnethylphenylacrytate in light-sensitive solution 10 was changed to 4-allyl-2,6<ll-ter- 
butylphenol was used in place of light*sensitfve solution 10. 

Example 12 

The same test as in Example 9 was conducted except that light-sensitive solutton 13 wherein diphenyliodoivum 
salt • PFg in light-sensitive solutton 10 was changed to triphenylsulfbnium salt • St^F^ was used in place of li^hl-sensitive 
solution 10. 

Comparative example 2 

The same test as in Exanple 9 was conducted except that light-sensitive solution 14 wherein a binder in light-serv 
sitive solution 1 0 was changed to polymer 3 (binder 3) (MMA/M AA/EA » 70/1 0^ MwSOOOO) was used in place of Dght- 
sensitive solution 10. 

Example 13 

The same test as in Example 9 was conducted except that light-sensitive solution 1 5 wherein a l)inder in bght-serv 
sHive solution 10 was changed to vinyl type polymer 4 (binder 4) (MMA^AN/MAAAinit of Fbnnula (1) » 85/5^ 
Mw:30000) was used in place of light-sensitive solution 10. 

Example 14 

The same test as in Example 9 was conducted except that light-sensitive solution 16 wherein an added amount of 
2-tert-butyl-6-(3-tert-butyl-2-hydraxy-5-niethylt)enzyl)-4- methytphenylacrylate was made to be 6 wt% was used in 
place of light-sensitive solution 1 0. 

Comparative example 3 

The same test as in Example 9 was conducted except that light-serisitive solution 1 7 wherein 2-tert-butyf-6-(3-tert- 
butyl-2-hydroxy^5-methylbenzyf)-4-methylphenylacrylate was not used was used in place of Gght-sensitrve solution 10. 

Example 15 

The same test as in Exanrple 9 was conducted exc^t that light-sensitive solution 18 wherein a f luorine^ntaintng 
sifffactant (Megaliac F-1 79 made by Dain^ Ink Ca) in light-sensitive solution 10 was changed to poiyethyl^ glycol 
1000 (nriadebyW^JunyfikuKbgyoCa)wasusedinplaceoffigm-sens^ 

Exanpte 16 

The same test as in Example 9 was conducted except that tight-sensitive solufion 19 wherein a fluorine-containing 
surfactant (Megafac F-1 79 made by Dainihon Ink Ca) In Ifght-sensith^ solution 1 0 was not added was used in place of 
light-sensitive solution 10. 

The results of the examples and comparative examples mentioned above are shown in Table 1. Symbols in Table 
1 and thereafter have the following meanings. 
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Stsin in printinQ 



O* No stain on a nonnmage area of a print 
^ : Occurrence of slight stain on a nonnmage area of a print 

5 X: Occun^enceofstainonanonHmageareaof aprint 

Storage stabUHy 

O : A non-image area is not stained »fen when stored printing plate is devetcped. 

to O^* Slight-stain on a non-image area can be observed only through a magnifier when stored printing plate 

is developed. 

a: Slight stain on a non-image area can be observed visually when stored printing piate is developed. 

aX: Stain on a non-image area can be observed visually when stored printing plate is developed. 

X: Stain on a non-image area can be observed visually when stored printing plate is developed* but (I is 

IS (fifficult to distinguish between an image area arid a non-image area due to the stain. 

XX: when trying to ctevelop the stored printing plate, it is impossible to develop. 



Table 1 





Sensitivity ftulAn^ 


Stain in printing 


Printing dura- 
bflrty (sheets) 


Storage stability 










DT-3 


DT-5 


HT-3 


HT-5 


Example 1 


62 


O 


150.000 


O 


o 


o 


O 


Example 2 


95 


O 


160.000 


O 


o 


o 


O 


Examples 


82 


O 


150.000 


0 


o 


o 


o 


Comparative example 1 


189 


o 


30.000 


O 


o 


o 


o 


Example 4 


60 


A 


200,000 


A 


A 


A 


A 


Examples 


163 


o 


120.000 


o 


o 


o 


o 


Example? 


189 


o 


80.000. 


o 


o 


X 


X 


Example8 


78 




150.000 


A 


A 


aX 


aX 


Example9 


96 


o 


100,000 


o 


o 


o 


O 


Exarr^jlelO 


150 


o 


120.000 


o 


o 


o 


O 


Example 11 


96 


o 


100.000 


o 


o 


0 


o 


Example 12 


150 


o 


120.000 


0 


o 


o 


o 


Comparative example 2 


198 


o 


20.000 


o 


o 


o 


o 


Example 13 


87 


A 


150.000 


A 


A 


A 


A 


Example 14 


179 


o 


80.000 


o 


o 


o 


o 


Comparative exan^e 3 


110 


o 


90.000 


X 


X 


X 


X 


Example 15 


198 


o 


80.000 


o 


o 


aX 


aX 


Example 16 


99 


A 


80.000 


A 


A 


aX 


aX 



55 Examples 1 7-20 and comparative eocamples 11-13 
Preparation of support 

An aluminum plate having a thickness of 0.24 mm (material 1050. reflnvig HI 6) was dipped in a 5% sodium hydrox- 
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ide aqueous sotutbn kept at 65^*0 to be degreased for one minute, and then was washed with water. The ahiminum 
plate thus degreased was dipped in a 10% hydrochkmc ackl aqueous solution kept at as^'C for one minute to be neu- 
tralized, and then was washed with water. After being roughened electrolytically under conditions shown in Tattle 2. the 
ahiminum plate was subjected to desmutting treatment fbrlO seconds in a S% sodium hydronde aqueous solutk>h kefA 

5 at eC'C The alunvnum plate thus desmutted and roughened was subjected to anodizing treatment for one minute in a 
1S% sulfuric acid aqueous solution under the conditions of temperature 25^C, current density lOAAdm? and voltage 
15V; and was further sttojected to sealing at 90*^0 in a 3% sodium silicate solution. Thus, aluminum supports 2 - 6 were 
prepared. Presensitized lithographic printing plates were prepared in the same manner as in Example 1 except that the 
combinations of aforesaid aluminum supports 2 • 6 and light-sensitive solutions were made to be those shown in Table 

10 2. The resulting prMng plates were evaluated In the same way as in Example 1. The results are shown in Table 3. 



Table 2 



15 




1^ 


Electrolysis conditions 


Ra (|un) 


RZ(^m} 


L^fht^ensi* 
five solution 








Bectrolyte 


llMnperature 


CXiantity of 
electricity 








20 


Example 17 


2 


Nitric acid 
(2.0 wt%) 


35'C 


300 


0.43 


3.06 


1 




Example 18 


3 


Nitric add 
(2.0 wt%) 


35»C 


400 


0.51 


3.21 


1 


2$ 


Example 19 


3 


NHric acid 
(2.0 wt%) 


35»C 


400 


0.51 


3.21 


2 




Example 20 


4 


Nitric add 
(2.0 wr%) 


35»C 


800 


0.76 


5.12 


2 


30 


Comparative 
example 1 1 


3 


Nitric add 
(2.0 wl%) 


35'C 


400 


0.51 


321 


4 




Comparative 
example 12 


5 


Nitric add 
(2.0 wt%) 


35*C 


900 


0.81 


5.23 


4 

* 


35 


Comparative 
example 13 


6 


Nitric add 
(2.0 wt%) 


35»C 


100 


0.28 


2.96 


4 



Tabled 





Sensitiv- 
ity (nJ/m?) 


Stain in 
printing 


Printing dura- 
bility (sheets) 


Storage stability 










DT3 


DT-5 


HT-3 


HT-5 


Example 17 


84 


o 


150.000 


O 


o 


0 


O 


Example 18 


79 


o 


160,000 


O 


o 


O 


0 


Example 19 


74 


o 


150,000 


o 


o 


O 


O 


Example 20 


69 


o 


176.000 


o 


o 


0 


O 


Comparative 
example 1 1 


60 


XX 


150.000 


X 


X 


XX 


XX 


Comparative 
example 12 


37 


XX 


200.000 


X 


X 


XX 


XX 


Comparative 
example 13 


102 


X 


100.000 




£i 


aX 


aX 
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Example 21 

5 The same test as in Example 1 was conducted except that a presensitized lithographic printing plate prepared bjf 
the use of aforesaid Irght-sensrtive solution 1 in the same vvay as in Example 1 was developed with developing solution 
1 having the fbllowing compositioa 

Developing sohition 1 

10 



IS 



Benzyl alcohol 


360 parts by weight 


Diethanotamine 


210 parts by weight 


Pelex NBL (made by Kao. spdSum t-butylnaphthalene sulfonate) 


180 parts by weight 


PMas^um sulfite 


90 parts by weight 


)mer 


3000 parts by weight 


pH a 11.8. amount of organic solvent: 14.8 wt% 



2S 

Example 22 

The same test as in Exanple 21 was conducted except that aforesaid tight-sensrtive solution 2 was used in place 
of aforesaid light-sensitive solution 1 . 

30 

Example 23 

The same test as in Example 21 was conducted except that developing solution 2 stated below was used in place 
of developing solution 1. 

3$ 

Comparative example 14 

The same test as in Example 21 was conduced eccept that aforesaid tigm-sensitivesdulion 4 was used 
of afbresaid tight-sensitive solution 1 . 

40 

B(ample24 

The same test as in Example 21 was ponckicted except that aforesaid light-sensitive solution 5 was used in place 
of aforesaid light-sensitive solution 1 . 

45 



50 



55 
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Developing solution 2 



5 


A potassium sificate (made by Nfihon Kagaku Kbgyo 
Co., SiOg = 26%. K2O 8 13.S%) 


400 parts by weight 




Potassium hydroxide (50% aqueous solution) 


195 parts by weight 




N-phenyl6ttianolamfne 


6.0 pans by weight 


10 


Propylene glycol 


50 parts by weight 




P-t-butyl benzoate 


150 parts by weight 




Potassiimi sulfite 


300 parts by weight 


IS 


Emulgen 147 (nonionic activator; made Isy Kao Ca) 


5.0 parts by weight 




Quconk: acid solution (50% aqueous solution) 


100 parts by weight 




Triethanolamine 


25.0 parts by weight 


20 


Water 


11 500 parts by weight 


pHa12^ amount off organic solvent: 7 wt% 



The results of ExaniYples 21 - 24 arid con9)arative exanple are shown in 

25 

Table 4 





Sensitiv- 
ity OU/hfi^ 


Stain in 
printing 


Printing dura- 
bility (sheets) 


Storage stability 










DT-3 


DT-5 


HT-3 


Ht-S 


Example 21 


78 




150.000 


0 




0 


0 


Example 22 


85 




140.000 


0 


0 


0 


0 


Example 23 


88 


0 


150.000 


0 . 




0 


0 


Comparative 
example 14 


190 




80.000 


0 


X 


X 


X 


Example 24 


61 


0 


200.000 


X 


X 


XX 


XX 



40 



Example 25 

The same test as in BtamfHB 1 was conducted except that fight-sensitive solution 20 wherein 2-t6rt-butyl-6-(3-tert- 
butyl-2-hydrQxy-54nethyfbenzyl-4-methylphenytacrytate in light-sensitive solution 1 was changed to pentaerythrityt-t^- 
raids p-{3,5<fi4ert-butyl-4-l9draKyphenyl) prqptonate] (phenol type polymerizatton inhibitor) was used as a light-sensi- 
tive solutio). 

Example 26 

The same test as in Example 1 was conducted except that light-sensitive solution 21 wherein 2-tert-txityl-6-(9-tert- 
butyl-2-h^roxy-5-m^hytbenzyl-4-methy43henytacrytate in light-sensitive sotuticn 1 wasdianged tooctyldiphenylamine 
55 (an^ne type polynterizatlon inhibitor) was used as a light-sensitive solutim 

Example 27 

The same test as in Exanple 1 was conducted except that light-sensitive solution 22 wherein 2-tert-butyl-6-(3-tert- 
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butyl-2-hydroxy'5-fnethylbenzy1-4-methylphenylacrylate in light-sensitive solution 1 was changed to diaurytthiodipropi- 
onate (suHur type polymerization inhtoitor) was used as a Hght-sensitive solution. 

Example 28 

The same test as in Example 1 was conducted except that Itght-sensttive solution 23 wherein 2*tert-buty1-6^3-tert' 
butyl-2-hydFoxy-5-methylbenzyl'4-methylphenylacrylate in light-sensitive solution 1 was changed to triphenytphosphite 
(phosphor type pdymenzation inhibitor) was used as a light-sensitive solution. 

Example 29 

The same test as in Example 9 was conducted except that light-sensitive solution 24 wherein 2-tert-t)utyt-6-(3-tert- 
butyl-2*hydroxy-5-methylbenzyl-4-methy^henylacrylate in light-sensitive solution 10 was changed to pentaarythrityl* 
tetraKis (3-(3,5-di-tert-butyt-4-hydroxyphenyl) propionate] (phenol tee polymerization inhibitor) was used as a li£^-sen- 
sitiveeolutloa 

Example 30 r 

The same test as in Exanple 1 was conducted except that light-sensitive solution 25 wherein 2-tert-butyl-6-(3-tert- 
butyl-2-hydrc»y-5-m6thylbenzyl-4-met^^henylacrylate in light-sensitive solution 10 was changed to octyldqshe- 
nylamine (amine type polymerization inhibitor) was used as a light-sensitive solution. 

Example 31 

The same test as in Example 1 was conducted except that light-sensltrve solution 26 wherein 2-tert-butyl*6K3*tert* 
butyl-2-hydroxy-5-m6thylbenzyl-4-methy]jphenylacrylate in light-sensitive solution 10 was changed to dilaurytthiodlprD- 
pionate (sulfur polymerization inhibitor) was used as a light-sensitive solution. 

Example 32 

The same test as in Example 1 was conducted except that fight-sensitive solution 27 whmin 2-tert-butyl-e-(3-tert- 
butyl*2-hydroKy-5-methylbenzyt-4-nie1hylphenylacryl^ m light-sensitive solution 10 was changed to triphenylphos- 
phile (phosphor type polymerization inhibitor) was used as a tight-sensttive solution. 

The results of aforesaid tests 25 - 32 are shown in Ibble 5 below. 



Tables 





Sensitiv- 
ity OiOAn^ 


Stain in 
printtfig 


Printing dura- 
bility (sheets) 


Storage stability 










DT-3 


DT-5 


HT-3 


HT-5 


Example 25 


92 


o 


140,000 


o 




O 


A 


Example 26 


93 


o 


130.000 


o 




O 


A 


Example 27 


92 


o 


130.000 


o 


A 


o 


A 


Example 28 


93 


o 


130.000 


o 


A 


o 


A 




101 


o 


90.000 


o 


OA 


o 


OA 


ExaiT^e30 


101 


o 


90.000 


o 


A 




A 


ExarTple31 


101 


o 


90.000 


o 


A 


o 


A 


Example 32 


101 


o 


90.000 


0 


A 


o 


A 



Aforesaid abbreviattons stand for the following compound& 

MMA: Methylmethacrylate 
EA: Ethylacrylate 
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MAA: Methytacrytate 

PGM: Propylene glycol monomethylether 

MEK: Methylethyl ketone 

Claims 

1. A light sensitive composition comprising (a) a vinyt type polymer having a unit represented by thefollcwing Formula 
(1) and a cartx>xy1 group, (b) a monomer, oligomer or polymer containir^ at least one polymerizabie double bond 
in Its molecule, (c) a photopolymerization initiator and (d) a polymerization inhibitor capable of trapping a radical. 
Formula (1) 

co-l-c=ch-r3 



wherein and independently represent a hydrogen atom or a methyl group; R^ represents a hydrogen atom, 
an alkyi group or an aryl group, provided that when is a methyl group, R^ is a hydrogen atom; and L represents 
a divalent finkage group selected from the group consisting of -CHz-CH(0H)CH2-O-. -OCH2-CH(OH)CH2<XX>-. - 
OCHaCHeOCONH-R^-NHCCXXHa- in which R^ represents pi>henylene, -OCH2CH£OGOCH2CH2CXXX}H2- or - 
OCH2CH20CO-R^-COOCH2- in whteh represents o^)henylene. 

2. The light sensitive composition of daim 1. wherein L in Formula (1) represents -OCH2CH{OH)CH2-OCO. 

3. T?ie light sensitive compositton of daim 1 or 2. wherein the content in the polymer of the unit represented by For- 
mula (1) is 0.001 to 5 weight %. 

4. The light sensitive compositkm of dairn 1 . 2 or 3, wherm the vinyl type polymer has a carboocyl groMP content nec- 
essary to give an acid value of 3 to 300. 

5. The light sensitive composition of claims 1 to 4, wherein the polymerization inhiNtor is a hindered phenol having an 
acroyi. methacroyl, vinyl or ailyl group and the polymerization inhibitor content is 0.001 to 5 weig^ %. 

6. . The light sensitive coniposition of daims 1 to 5, wherein the photopolymerization initiator is an organic peioxkle or 

anoniumsalt 

7. The light sensttive composition of daim 6. wherein the onium salt is selected from an iodonium salt and a suKonium 
salt 

& The light sensitive composition off daim 6 or 7, wherein the onium salt 

9. Thelightsensitiveconiposltionof daims 1 to 8. further contaariing a fluori 
0.001to5weight%. 

10. The light sensitive composftion of dainwl to 9, further conlaini 
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